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Mystic  River,  Conn.,  Thames  River,  Conn.,  64;  Connecticut  River,  Mass.  and  Conn., 
65;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  67:  Clinton  Harbor,  Conn., 
New  Haven  Harbor.  Conn.,  68;  breakwaters  at  New  Haven,  Conn.,  69;  Milford 
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ing Bay,  N.Y.,80;  Patchoguo  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  81; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  82. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Cori»8  of  Enginekks — 

Hudson  River,  N.  Y.,  83;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondout,  N.  Y.,  84; 
Wappinger  Creek,  N.  Y.,  85;  Harlem  River,  N.  Y.,  86;  East  River  and  Hell  Gate, 
N.  Y.,  87;  Newtown  Creek,  N.  Y.,  89;  Buttermilk  Channel,  New  York  Harbor,  90; 
Gowanns  Bay,  N.  Y.,  Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  91 ;  New 
York  Harbor,  N.  Y.,  92;  Jamaica  Bay,  N.  Y.,  93 j  Raritan  Bay,N.  J.,  94;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  95. 

In  the  chargk  op  Capt.  Thomas  L.  Casey,  Corps  of  Engineers— 

Sumpawanns  Inlet,  N.  Y.,  95 ;  Canarsio  Bay,  N.  Y.,  Sheepshead  Bay,  N.  Y.,  96;  Arthur 
Kill,  N.  Y.  and  N.  J.,  97;  channel  between  Staten  Island  and  New  Jersey,  98;  Pas- 
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Creek,  N.  J.,  lO-i;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  105;  Shrewsbury 
River,  N.  J.,  106;  Manasquan  (Squan)  River,  N.  J.,  107;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  108. 
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In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engikkers — 

Delaware  River,  K.  J.  and  Pa.,  108;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  110;  Schuylkill  River,  Pa.,  Ill;  ico  harbor  at  Marcus  Hook,  Pa.,  ico  harbor 
at  head  of  l>elawaro  Bay,  Del.,  112;  conRtniction  of  iron  pior  iu  Delaware  Bay, 
near  Lewes,  Del.,  113;  Delaware  Breakwater,  Del.,  114;  Kaneocas  River,  N.  .J., 
115;  Alloway  Creek,  N.  J.,  Salem  River,  N.  J.,  116;  Goshen  Creek,  N.  J.,  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  117. 

In  the  charge  op  William  V.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  retired— 

Wilmington  Harbor,  Del.,  118;  ico  harbor  at  New  Castle,  Del.,  Appoquinimink 
River,  Del.,  119;  Smyrna  River,  Del.,  120;  Murderkill  River,  Del.,  121;  MispiUion 
River,  Del.,  122;  Broadkiln  River,  Del.,  inland  waterway  from  Chincoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  123;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  Elk  Riyer,  Md.,  124:  Fairlee  Creek,  Md.,  Chester 
River,  Md.,  from  Crumptou  to  .Tones  Landing,  125;  Choptank  River,  Md.,  La 
Trappo  River,  Md.,  126;  Warwick  River,  Md.,  127;  Cambridge  Harbor,  Md., 
Broad  Creek  River,  Del.,  128;  Wicomico  River,  Md.,  139;  Manokin  River,  Md:, 
Onancock  Harbor,  Ya.,  130;  harbor  nnd  approaches  at  Cape  Charles  City,  Va., 
131 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  132. 

In  Tire  CHARGE  OF  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Ya.,  133. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C,  135;  Anacostia  River,  D.  C,  Occoquan  Creek, 
Va.^  138;  Aquia  Creek,  Ya  ,  139;  Nomini  Creek,  Ya.,  140;  Lower  Machodoc  Creek, 
Ya.,  Patnxent  River,  Md.,  141;  Rappahannock  River,  Va.,  142;  Urbaua  Creek, 
Ya.,  York  River,  Va.,  143;  Mattaponi  River,  Ya.,  144;  Pamunkey  River,  Ya., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  145. 

In  tiik  charge  of  Capt.  Edward  Burr,  Corps  of  Engineers— 

Harbor  of  Norfolk  and  its  approaches,  Ya.,  146;  approach  to  Norfolk  Harbor  and 
the  United  Btates  (Norfolk)  navy-yard,  between  Lambert  Point  and  Fort  Norfolk, 
147;  Nansemond  River,  Ya.,  148;  Chiokahominy  River,  Ya.,  Appomattox  River, 
Ya.,  149;  inland  water'route  from  Norfolk,  Ya.,  to  Albemarle  Sound,  N.  C,  through 
Cnrrituck  Sound,  151;  North  Landing  River,  Ya.,  and  N.  C,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  152. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers — 

Roanoko  River,  N.  C,  153;  Pasquotank  River,  N.  C,  154;  Maokeys  Creek,  N.  C, 
Ocracoke  Inlet.  N.  C,  155;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  rivers,  N.  C, 
156;  Contentnia  Creek,  N.C.,  157;  Trent  River,  N.  C,  158:  Neuse  River,  N.C., 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  159 ;  narbor  at  Beaufort,  N. 
C,  160;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  inland 
waterway  between  New  River  and  Swansboro,  N.  C,  161;  New  River,  N.  C,  162; 
North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  163;  Cape  Fear  River 
above  Wilmington,  N.  C,  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  164; 
Lockwoods  Folly  River,  N.  C,  Georgetown  Harbor,  S.  C,  166;  Winyaw  Bay,  S.  C, 
167 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  168. 

In  the  charge  of  Capt.  Frederic  Y.  Abbot,  Corps  of  Engineers— 

Waccamaw  River,  N.  C.  and  S.  C,  168;  Lumber  River,  N.  C.  and  S.  C,  Little  Pedee 
River,  S.  C,  169;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
Santee  River,  8.  C,  170;  Watereo  River,  S.  C,  Congaree  River,  S.  C.,  171;  Charles- 
ton Harbor,  S.  C,  Ashley  River,  S.  C,  172;  Wappoo  Cut,  S.  C,  Edisto  River,  8.  C, 
Salkahatchie  River,  S.  C.,  173;  Beanfort  River,  8.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  174 
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In  the  charge  of  Capt.  O.  M.  Carter,  Corps  op  Engineers— 

8avanDah  Harbor,  Oa.,  174;  Savannah  River,  Ga.,  176;  Savannah  River  above 
Augnsta,  Ga.,  Darien  Harbor,  Ga.,  177;  Altamaha  River,  Ga.,178;  Oconee  River, 
Qa.,  Ocmulffee  River,  Ga.,  179;  Bninswick  Harbor,  Ga.,  Brunswick  Outer  Bar, 
Ga.,  180;  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.,  181;  inside  water  route 
between  Savannah,  Ga.,  and  Fernandina,  Fla.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  182. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

St.  Johns  River,  Fla.,  182;  Upper  St.  Johns  River,  Fla.,  185;  Volusia  Bar,  Fla.,  186 
Ocklawaha  River,  Fla.,  St.  Aueustine  Harbor,  Fla.,  187;  Indian  River,  Fla.,  188 
northwest  entrance.  Key  West  Harbor,  Fla.,  189;  Caloosahatchee  River,  Fla.,  190, 
Charlotte  Harbor  and  Pease  Creek.  Fla.,  Sarasota  Bay,  Fla.,  191:  Manatee  River,' 
Fla.,  192;  Tampa  Bay,  Fla.,  Withlacoochee  River,  Fla.,  193;   harbor  at  Cedar 
Keys,  Fla.,  194;  Suwanee  River,  Fla.,  195. 

In  the  charge  op  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Apalachicola  Bay,  Ila.,  196;  Apalachicola  River,  the  Cut-off,  and  Lower  Chipola 
Kiver,Fla.,  197;  Flint  River,  Ga.,  198;  Chattahoochee  River,  Ga.  and  Ala.,  200; 
Choctawhatchee  River,  Fla.  and  Ala.,  202;  harbor  at  Pensacola,  Fla.,  203;  Escam- 
bia and  Conecuh  rivers,  Fla.  and  Ala.,  204;  Alabama  River,  Ala.,  205;  Coosa  River, 
Ga.  and  Ala.,  206;  operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River,  Ga.  and  Ala.,  208;  Cahaba  River,  Ala.,  209. 

Jn  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala..  210;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels 
(*reok,  211;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  212;  Noxubee  River, 
Miss.,  214;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss.,  215;  lieaf  River, 
Miss.,  harbor  at  Biloxi,  Miss.,  216;  Pearl  River  below  Jackson,  Miss.,  Pearl  River 
between  Carthage  and  Jackson,  Miss.,  217;  Pearl  River  between  Edinburg  and 
Carthage,  Miss.,  BogueChitto,  La.,218;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  219. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  219;  Che- 
functo  River  and  Bogue  Falia,  La.,  220;  Tickfaw  River  and  its  tributaries,  La., 
221 ;  Amite  River  and  Bayou  Manchac,  La.,  222;  Bayou  Lafourche,  La.,  Bayou  Ter- 
rebonne, La.,  223;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La.,  224; 
Bayou  Courtableau,  La.,  225;  Bayou  Teche,  La.,  226;  channel,  bay,  and  passes  of 
Bayou  Vermillion,  La.,  Mermentau  River  and  tributaries.  La.,  2!27;  mouth  and 
passes  of  Calcasieu  River,  La.,  228;  harbor  at  Sabine  Pass,  Tex.,  230;  Sabine  River, 
Tex.,  231;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  232. 

In  the  cHAK(iE  of  Cait.  John*  Millis,  Corps  of  Engineers— 

Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving.  232. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  233;  ship  channel  in  Galveston  Bay,  Tex.,  234; 
channel  in  West  (ialveston  Bay,  Tex.,  Trinity  River,  Tex.,  235 ;  Cedar  Bayou,  Tex., 
236;  Buffalo  Bayou,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  237. 

WESTERN  RIVERS. 

In  the  charge  of  Cai»t.  J.  H.  Willakd,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  238;  Red  River  above  Fulton,  Ark.,  240;  Ouachita  and 
Black  rivers,  Ark.  and  La.,  241;  bayous  D'Arbonne  and  Corney,  La.,  Bayou  Bar- 
tholomew, La.  and  Ark.,  242;  Bu?uf  River,  La.,  243;  Tensas  River  and  Bayou 
Mavon,  La.,  Big  Black  River,  Miss.,  244;  Yazoo  River,  Miss.,  245;  mouth  of  Yazoo 
River,  Miss.,  246;  Tchula  Lake,  Miss.,  Talhihatchee  River,  Mies.,  247;  Steele  and 
Washington  bayous,  Miss.,  Big  Suudower  River,  Miss.,  248;  Big  Hatchee  River, 
Tenn.,  249;  Forked  Deer  River,  Tenu.,  water  gauges  on  Mississippi  River  and  its 
principal  tributaries,  250.  Digitized  by  V^OOQ IC 
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In  thje  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers — 

Removing  obstructions  in  Arkansaa  River,  251 ;  improving  Arkansas  River,  Ark.j 
Fourche  Le  Fevre,  Ark.,  252;  Petit  Jean  River,  Ark.,  White  River,  Ark.,  253 
Cache  River,  Ark.,  Black  River,  Ark.  and  Mo.,  Current  River,  Ark.  and  Mo.,  254 
St.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  255. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  Mississippi  River,  improving  Mississippi  River 
between  Qhio  and  Missouri  rivers,  256;  harbor  at  St.  Louis,  Mo.,  258;  Gasconade 
River,  Mo.,  259;  Osage  River,  Mo.,  Kaskaskia  River,  111.,  260. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  261:  improving 
Mississippi  River  between  Missouri  River  and  Minneapolis,  262 ;  Des  Moines 
Rapids,  Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 
Dry  Dock,  operating  and  care  of  Galena  River  improvement,  111.,  2(53. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St.  Anthonv,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  264;  Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix 
River,  Wis.  and  Minn.,  266;  Minnesota  River^  Minn.,  267;  Red  River  of  the  North, 
Minn,  and  N.  Dak.,  268;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  269. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers — 

Missouri  River  between  the  Great  FaUs,  Mont.,  and  Sioux  City,  Iowa,  270;  remova 
of  snags  and  other  obstructions  in  Missouri  River  above  Sioux  City,  Iowa,  271 ; 
examination  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
Yellowstone  River,  Mont,  and  N.  Dak.,  272. 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers— 

Obion  River,  Tenn.,  Tennessee  River  above  Chattanooga,  Tenn.,  273;  'Tennessee 
River  below  Bee  Tree  Shoals,  Ala.,  274;  Hiwassee  River,  Tenn.,  275;  French 
Broad  River,  Tenn.,  276;  Little  Pigeon  River,  Tenn.,  Clinch  River,  Tenn.,  277; 
Cumberland  River.,  Tenn.  and  Ky.,  278;  Caney  Fork  River,  Tenn.,  282. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Engineers— 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
282 :  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  284. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers — 

Ohio  River,  285;  operating  snag  boat  on  Ohio  River,  operating  and  care  of  Davis 
Ifiland  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
mouth  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  287;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  288;  operating  and 
care  of  locks  and  uams  on  Muskingum  River,  Ohio,  removing  S'lnken  vessels  or 
craft  obstructing  or  endangering  navigation,  examinations,  289. 

In  the  charge  of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers — 

Monongahela  River,  W.  Ya.  and  Pa.,  290;  operating  and  care  of  Locks  and  Dams 
Nos.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  7,  Monon<;;ahela 
River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  Cheat  River.  W.  Va., 
291 ;  Alleghenv  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River,  near  Pittsburg, 
Pa.,  292. 

In  the  charge  of  Cait.  James  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  293;  Indiana  Chute,  Falls  of  the  Ohio 
Kivcr,  c»peratin<2:  and  care  of  LouisviUe  and  Portland  Canal,  Ky.,  295;  Wabash 
River,  Ind.  and  111.,  296;  White  River,  Ind.,  297. 
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In  the  cHARaE  of  Col.  Wiluam  P.  Ckaiouill,  Corps  of  Ekgikekrs — 

Great  Kanawha  River,  W.  Va.,  297;  operating  and  cait$  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  299:  Gauley  River,  W.  Va.,  300;  New 
River,  Va,  and  W.  Va.,  301. 

In  thk  charge  ok  Maj.  D.  W.  Lockwood,  Corps  of  Enginbkrs — 

Trade  water  River, -Ky.,  301;  Lock  No.  2,  Green  River,  at  Ramsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  302;  Rough  River,  Ky.,  Kentacky  Rit^er,  Ky.,303; 
operating  and  care  of  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River,  Ky., 
between  Farmers  and  West  Liberty,  304;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  305;  Tug  Fork  of  Big  Sandy  River,  W.A^a. 
and  Ky.,Guyandotte  River,  W.  Va.,  306;  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W,  Va.,  WI, 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  op  Maj.  Clixtox  B.  SeaRvS,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  308;  harbor  at 
Dnluth,  Minn.,  309;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  310;  harbor 
at  Ashland,  Wis.,  harbor  at  Ontonagon,  Mich.,  311 ;  Eagle  Harbor,  Mich.,  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich,  312; 
operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage 
Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich,  313;  harbor  of  refuge  at  Grand 
Marais,  Mich,  314. 

In  the  chargh  of  Maj.  James  F.  Gregory,  Corps  of  Engineers — 

Manistiquo  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  315;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  316;  Oconto  Harbor,  Wis.,  317; 
Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  318;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  319;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  320 ;  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal,  Wis.,  Ahnapee  Harbor,  AVis.,  321;  Kewaunee  Harbor, 
Wis.,  322;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  323;  Sheboygan 
Harbor,  Wis.,  324;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  325;  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  326;  Kenosha  Har- 
bor, Wis.,  327;  Waukegan  Harbor,  111.,  328;  Fox  River,  Wis.,  329;  operating  and 
care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  330. 

In  tuk  chargk  of  Capt.  AV.  L.  Marshall,  Corps  op  Engineers-— 

Chicago  Harbor,  111.,  331;  Calumet  Harbor,  111.,  332;  Calumet  River,  111.  and  Ind., 
333;  Illinois  River,  111.,  334;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  335;  Illinois  and  Mississippi  Canal,  111.,  336. 

In  the"  charge  of  Lieut,  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  337;  St.  Joseph  Harbor,  Mich.,  339;  St.  Joseph  River, 
Mich..  3^10;  Sonth  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  341;  Holland 
(Black  Lake)  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  343;  Muskegon  Harbor, 
Mich.,  345;  White  Lake  Harbor,  Mich.,  346;  Pentwater  Harbor,  Mich.,  347;  Lud- 
ington  Harbor,  Mich.,  Manistee  Harbor,  Mich.,  348;  harbor  of  refuge  at  Portage 
Lake,  Mich.,  350;  Frankfort  Harbor,  Mich.,  351;  Charlevoix  Harbor,  Mich..  352; 
Petoskey  Harbor,  Mich.,  Cheboygan  Harbor,  Mich,  353;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  354;  Saginaw  Rfver,  Mich.,  355;  harbor  of  refuge  at  Sand 
Beach,  Lake  Huron,  Mich.,  356;  Black  River  at  Port  Huron,  Mich.,  month  of  Black 
River,  Mich.,  358;  Clinton  River,  Mich.,  359;  Rouge  River,  Mich.,  360;  turning 
basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  361. 
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In  thk  charge  of  Col.  O.  M*  Pok,  Corps  ok  £moin£krs — 

Ship  ehfliiBel  connecting  waters  of  Ihe  Great  Lakes  between  Chicago,  Dalnth,  and 
finffiftlo,  361 ;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  St.  Marys  River 
at  the  Falls,  Mich.,  363;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  364;  St. 
Clair  Flats  Canal,  Mich.,  365:  operatin^^  and  caro  of  St.  Clair  Flats  Canal,  Mich., 
GroBsepoint  Channel,  Mich..  366;  Detroit  River,  Mich.,  367;  investigation  of  rafb 
towing  on  tho  Great  Lakes  and  their  connecting  waters,  368. 

In  thb  chargk  of  LiEin.  Col.  Jarkd  A.  Smith,  Corps  of  Engixeers— 

Monroe  Harbor,  Mich.,  368;  Toledo  Harbor,  Ohio,  369;  Port  Clinton  Harbor,  Ohio, 
370;  Sandnsky  Harbor,  Ohio,  371:  Sandusky  River,  Ohio,  Haron  Harbor,  Ohio, 
372;  Vermillion  Harbor,  Ohio,  373;  Black  River  Harbor,  Ohio,  374;  Cleveland 
Harbor,  Ohio,  dlb;  Fairport  Harbor,  Ohio,  Ashtabnla  Harbor,  Ohio,  376;  Con- 
neaat  Harbor,  Ohio,  377;  removing  snakon  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  378. 

In  thk  charge  ok  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  378;  Prcsqne  Isle  Peninsula,  Erie  Harbor,  Pa.,  Dunkirk  Harbor, 
N.  Y.,  379 ;  Buffalo  Harbor,  N.  Y.,  380 ;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  381 ;  Wilson 
Harbor,  N.  Y.,  Olcott  Harbor,  N.  Y.,  382;  Oak  Orchard  Harbor,  N.  Y.,  383. 

In  the  charge  of  Capt.  Dax  C.  Kingman,  Corps  or  Engineers— 

Charlotte  Harbor,  N.  Y.,  383;  Pultneyville  Harbor,  N.  Y.,  384 ;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  385;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Haibor,  N.  Y.,  386;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  388. 

N  the  charge  of  Capt.  Smith  S.  Leach,  Corps  of  Engineers— 

Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y., 
Ogdensburg  Harbor,  N.  Y.,  389;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  390; 
Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  391 ;  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  392. 

PACIFIC  COAST. 

IM  THE  CHARGE  OF  COL.  G.  H.  MeNDELI.,  CoRPS  OF  ENGINEERS — 

Oakland  Harbor,  Cal.,  392. 

In  the  CHARGE  OF  LiEiTT.  CoL.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  393;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  394; 
Wilmington  Harbor,  Cal.,  395;  San  Diego  Harbor,  Cal.,  396;  Colorado  and  Gila 
rivers  at  Yuma,  Ariz.,  397. 

In  THE  charge  of  Ma,j.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  398;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  399;  Petaluma  Creek,  Cal.,  400;  Humboldt  Harbor  and  Bay,  Cal.,  401. 

In  THE  charge  of  Capt.  Tho.mas  W.  Symons,  Corps  of  Engineers— 

Coqnille  River,  Oreg.,  402;  Coquille  River,  Oreg.,  between  Coquillo  City  and  Myrtle 
Point,  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  403;  Umpcxua  River,  Oreg,,  404; 
mouth  of  Sinslaw  River,  Oreg.,  Yaquina  Bay,  Oreg.,  405;  Tillamook  Bay  and 
Bar,  Oreg.,  406;  entrance  to  Nehalem  Bay,  Oreg.,  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  407;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  408;  Columbia  River,  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  Willapa  River  and  Harbor, 
Wash.,  409;  Grays  Harbor  and  Chehalis  River,  Wash.,  410;  Chehalis  River,  Wash., 
Harbor  at  Olympia,  Wash.,  411;  Swinomish  Slough,  Wash.,  Puget  Sound  and  its 
tributary  waters.  Wash.,  412.  ^.^.^.^^^  ^^ ^OOgie 
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In  the  charok  of  Maj.  Jamks  C.  Post,  Corps  of  Engineers — 

Month  of  Columbia  River,  Oreg.  and  Wash.,  413;  Colambia  River,  between  Van- 
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Youngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  ana 
Wash.,  examination  and  plan  by  Board  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  Rapidi  and  Celilo  Falls,  Oreg.  and  Wash., 
418. 
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Greenport  Harbor,  N.  Y.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y.,  422;  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  River  at 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  Ohio  River  between  Martins  Ferry  and 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423:  Oconto  Harbor,  Wis.,  St.  Joseph  Harbor,  Mich.,  Niagara 
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BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Little  Rock  Bridge  and  Terminal  Railway  Company  across  Arkansas 
River  at  Little  Rock,  Ark.,  (2)  bridge  of  St.  Lawrence  Railway  Companv  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  Belt  KaQ- 
road  Company  across  Mississippi  River  at  South  St.  Paul,  Minn.,  (4)  bridge  of 
Iwiake  Shore  and  Michigan  Southern  Railroad  Company  across  Calumet  River  at 
South  Chicago,  111.,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  city  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  bridge  of  East  Liverpool  Bridge  Company  across  Ohio  River  at 
East  Liverpool,  Ohio,  (8)  bridge  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (§)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 

fahela  River  at  South  Twenty -second  street,  (10)  bridge  of  Wilmington  and  Wel- 
on  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Tacoma,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County,  Tex.,  across  Cow  Bayou  above  its  condueuce  with  Sabine  River, 
(13)  bridge  of  Savannah,  Florida  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  and  Dauphin  Island  Railroad 
and  Harbor  Company  across  Dog  and  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
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vated Railroad  Company  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  111.,  (17)  bridge  of  Knox  County,  Teun., 
across  Ilolston  River  at  Boyds  ierry  near  Knoxville,  (18)  bridge  of  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukanna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  De  Pere,  Wis.,  across  Fox  River  and  Canal,  (22)  bridge  of  town  of 
Hempstead,  Queens  County,  N.  Y.,  across  Noitons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  bridge  of  Creigh- 
ton  Bridge  Company  across  Allegheny  River  at  Creighton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buffalo  Bayou,  (26)  bridge  of  Sea  Shore  Road  Company 
across  Youngs  Bay,  <>reg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Rail- 
way Company  across  Patuxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
County,  Wash.,  across  East  Fork  of  Lewis  River  at  La  Center,  (29)  bridge  of 
Kensington  Rapid  Transit  Bridge  Company  across  Allegheny  River  below  Taren- 
tum.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Railway  Company  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
Passaic    River   at    Passaic,   (33)    bridge    of    Northwestern    Elevated    Railroad 
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Company  across  Chicago  River  east  of  Wells  street,  Chicago,  111.,  428;  (34) 
bridge  of  Silver  Springs,  Ocala  and  Gnlf  Railroad  Company  across  Withla- 
coochee  River  at  Dunnelion,  Fla.,  (35)  bridge  of  Port  Royal  and  Augusta  Rail- 
way Company  across  Savannah  River  near  Augusta,  Ga.,  (36)  bridge  of  town 
of  Kaukanna,  Wis.,  across  the  lock  of  the  Government  canal  at  Little  Chute, 
(37)  hridge  of  city  of  Philadelphia^  Pa.,  across  Penuypack  Creek  at  Torreedale 
avenue,  (38)  bridge  of  West  Norfolk  and  Port  Norfolk  Drawbridge  Companv  across 
Western  Branch  of  Elizabeth  River  between  West  Norfolk  and  Port  Norfolk,  Va., 
(39)«bridge  of  Kanawha  County,  W.  Va.,  across  Elk  River  at  Clendennin,  (40) 
bridge  of  Bristol  County,  Mass.,  across  East  Branch  of  Westport  River  at  West- 
port  Point,  (41)  bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor  at 
Cambridge,  (42)  bridge  of  Lake  Street  Elevated  Railroad  Company  across  Chicago 
River  east  of  Wells  street  bridge,  Chicago,  111.,  (43)  bridge  of  Snohomish  County, 
Wash.,  across  Stiilaquamish  River,  (44)  bridge  of  Adrien  Gonsoulin  across  Bayou 
Teche  near  Loreauville,  La.,  (45)  bridge  of  Wahkiakum  County,  Wash.,  across 
Skamokawa  Creek,  429;  (46)  bridge  of  New  York  Central  and  Hudson  River  Rail- 
road Company  across  Spuy  ten  Duyvil  Creek,  N.  Y.,  (47)  bridge  of  Warren  County, 
Miss.,  across  Bi^  Black  River  at  Hankinsons  Ferry,  (48)  bridge  of  Mobile  and 
Birmingham  Railway  Company  across  Three  Mile  (jreek  near  Mobile,  Ala.,  (49) 
bridge  of  Baltimore  and  Onio  Railroad  Company  across  Calumet  River  at  South 
Chicago,  111.,  (50)  bridge  by  Sussex  County,  Del.,  across  canal  between  Chinco- 
teague  and  Delaware  bays  near  Henlopen  City,  430. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Merrimac  River  between  Haverhill  and  Bradford,  Mass.,  430;  (2) 
bridge  across  Trent  River  at  Newborn,  N.  C,  (3)  bridge  across  cove  at  Sullivans 
Island,  S.  C,  (4)  bridge  across  Potsburg  Creek,  Fla.,  (5)  bridge  across  Ocklo- 
chonee  River  at  Mclntyre,  Fla.,  431. 

OCCUPANCY    OF   AND   INJURY    TO    PUBLIC    WORKS    BY   CORPORATIONS 

AND  INDIVIDUALS 431 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  chaage  of  Col.  Gkorgk  H.  Elliot,  Corps  of  Engineers — 

Washington  Aqueduct,  432;  increasing  the  water  supply  of  Washington,  D.  C,  434; 
erection  of  fish  ways  at  Great  Falls,  435. 

PUBLIC     BUILDINGS    AND    GROUNDS    AND    WASHINGTON    MONUMENT, 
DISTRICT  OF  COLUMBIA. 

In  the  charge  ov  Col.  John  M.  Wilson,  Lieut.  Col.,  Corps  op  Engi- 
neers   135 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  437;  correcting  ensrraved  plates,  printing  and  issuing  of  charts,  resurvey 
of  St.  Marys  River  from  Whitelish  Bay  to  Detour  light-house,  439;  reexamina- 
tion of  St.  Lawrence  River,  440;  estimates,  water  levels,  441. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

In  the  charge  of  Ma.j.  William  A.  Jones,  Corps  of  Engineers 441 

MILITARY  AND  OTHER  MAPS 143 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  i:i  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  California,  443. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR   MAPS ^43 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

Officers  in  charge  of  divisions^  444,  Digitized  by  vjOOQ  IC 
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APPENDIX  No.  1. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 
Torpedo  sbocl,  Now  York  Harbor,  447. 

APPENDIX  No.  2. 

REPORT  OK  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

CONSTRCCTION  of  guix  ami  mortar  batteries,  Now  York  Harbor,  niortar  battery  No.  1, 
449;  gun-lift  battery  No.  1,  constrnction  of  torpedo  shed,  New  York  Harbor,  em- 
placement for  10-inch  gun,  456. 

APPIilNDIX  No.  3. 

REPORT  OF  BOARD  CONCERNING  SALE  OF  LAND  IN  VICINITY  OF   FORT 
MIFFLIN  ON  DELAWARE  RIVER 461 

APPENDIX  No.  4. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Construction  of  gun  and  mortar  batteries,  San  Francisco  Harbor,  Cal.,  niortar 
battery  No.  1,  465. 

APPENDIX  No.  5. 
REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  New  York  Harbor,  467;  United  States  Engineer  School,  468; 
Battalion  of  Engineers,  469;  Engineer  depot,  474 ;  experiments,  477;  statenieut  of 
funds,  478;  new  appropriations,  estimates,  480.  Appendixes:  (A)  programme  of 
study  and  instruction  for  summer  season,  June-November,  1893,  481;  (B)  pro- 
gramme of  study  and  instruction  for  winter  season,  December,  1893,  to  May,  1894, 
483;  (C)  i)rogrammc  of  study  and  instruction  for  summer  season,  June-November, 
1894,  485. 

RIVERS  AND   HARBORS,   ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

lMpm)VEMENT8. — St.  Croix  River,  Me.,  489;  Lubec  Channel,  Me.,  491 ;  Moosabec  Bar, 
Me.,  492 ;  Narraguagus  River,  Me.,  494 ;  breakwater  from  Mount  Desert  to  Porcu- 
pine Island,  Bar  Harbor,  Me.,  496;  Bagaduco  River,  Me.,  498 :  Penobscot  River,  Me.. 
499;  Belfiist  Harbor,  Me.,  503;  Camden  Harbor,  Me.,  505;  Rockland  Harbor,  Mc., 
506;  Kennebec  River,  Me.,  508;  Harraseeket  River,  Me.,  512;  PortLind  Harbor,  Mo., 
514;  channel  in  Back  Cove,  Portland,  Me.,  517;  Saco  River,  Me.,  519;  York  Harbor, 
Mo.,  522;  Bellamv  River,  N.  H.,  523;  Cocheco  River,  N.  IL,  524;  harbor  of  refuge  at 
Little  Harbor,  N.H.,  527. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  EN(iINEERS. 

Impuovkments. — Newbury  port  Harbor,  Mass.,  529;  Merrimac  River,  Mass.,  532; 
Powow  River,  Mass.,  533;  Ipswich  River,  Mass.,  534;  Essex  River,  Mass.,  harbor 
of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.  536;  Gloucester  Harbor,  Mass.,  539; 
Manchester  Harbor,  Mass.,  542;  Salem  Harbor,  Mass.,  543;  Lynn  Harbor,  Mass., 
545;  Winthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass.,547;  Boston  Harbor, 
Mass.,  549;  Weymouth  River,  Mass.,  556;  Hingham  Harbor,  Mass.,  557;  Scituato 
Harbor,  Mass., '558;  Plymouth  Harbor,  Mass.,  560;  Kingstou  Harbor,  Mass.,  562; 
Welllleet  Harbor,  Mass.,  563;  Provincetown  Harbor,  Mass.,  564;  Chatham  Harbor, 
Mass.,  566;  removing  sunken  vessels  or  craft  obstructing  or  endangering  JiaYJga- 
tion,  568.  Digitized  by  V^tTOgre^ 


APPENDIX  O. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

lAiPJtovEMENTS. — Harbor  of  refuge  at  Hyannis,  Mass.,  571;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  573;  Marthas  vineyard  inner  harbor  at  Edgartown,  Mass.,  576; 
harbor  at  Vineyard  Haven,  Mass.,  578:  Wareham  Harbor,  Mass.,  580;  Now  Bed- 
ford Harbor,  Mass.,  582;  Canapitsit  Channel,  Mass.,  584;  Taunton  River,  Mass., 
586;  Pawtncket  River,  R.  I.,  587;  Providence  River  and  Narragansett  Bay,  R.  I.,' 
589;  Green  Jacket  Shoal,  Providence  .River,  R.  I.,  592;  Newport  Harbor,  R.  I.,  593;* 
harbor  of  refuge  at  Point  Judith,  R.  I.,  596;  harbor  of  refuge  at  Block  Island, 
R.  I.,  597;  Pawcatiick  River,  R.  I.  and  Conn.,  600;  harbor  of  refuge  at  Stoningion, 
Conn-,  602;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 604. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEIIRS. 

Improvements.— Mystic  River,  Conu.,  622;  Thames  River,  Conn.,  624;  Connecticut 
River,  Mass.  and  Conn.,  630;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  638; 
Clinton  Harbor,  Conn.,  640;  New  Haven  Harbor,  Conn.,  642;  breakwaters  at  New 
Haven,  Conn.,  646;  Milford  Harbor,  Conn.,  650;  Housatonic  River,  Conn.,  654; 
Bridgeport  Harbor,  Conn.,  659;  Black  Rock  Harbor,  Conn.,  663;  Saugatuck  liiver, 
Conn.,  667;  Wilsons  Point  Harbor,  Conn.,  671;  Five  Mile  River  Harbor,  Conn., 
674;  Stamford  Harbor,  Conn.,  677;  Harbor  at  Cos  Cob  and  Mianus  River,  Conn., 
681 ;  Port  Chester  Harlior,  N.  Y.,  683 ;  Larchmont  Harbor,  N.  Y.,  686 :  East  Chester 
Creek,  N.  Y.,  688;  Greenport  Harbor,  N.  Y.,692;  Port  Jefferson  Harbor,  N.  Y., 
694;  Huntington  Harbor,  N.  Y'.,698;  Glen  Cove  Harbor,N.  Y.,700;  Flushing  Baj^ 
N.  Y.,  703;  Patchoguo  River,  N.  Y.,  705;  Browns  Creek,  Sayville,  N.  Y.,  708;  rcmov- 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  711. 

Harbob  Lines. — ^Greenport  Harbor,  Ji.  Y.,  716;  Patchogue  River,  N.  Y.,  719. 

APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

iMrROVEMKNTS. — Hudsou  River,  N.  Y^.,  723;  harbor  at  Saugcrties,  N.  Y.,734;  harbor 
atRondout,  N.  Y.,736;  Wappinger  Creek,  N.  Y.,  740;  Harlem  River,  N.  Y.,  74L; 
East  River  and  Hell  Gate,  N.  Y.,  751;  Newtown  Creek,  N.  Y.,757;  Buttermilk  Chan- 
nel, New  York  Harbor,  N.  Y.,  761;  Gowanus  Bay,  N.  Y.,  764 ;  New  York  Harbor, 
N.  Y..  770;  Jamaica,  Bay,  N.  Y.,  779;  Raritan  Bay,  N.  J.,  780;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  785. 

Hakbor  Likes. — Harlem  River,  N.  Y.,  fS6;  Westchester  Creek,  N.  Y.,  790. 

APPENDIX   F. 
^iEPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS   OF   ENGINEERS. 

Lmprovements. — Sumpawanus  Inlet,  N.  Y.,  794;  Canarsie  Bay,  N.  Y'.,  795;  Shecps- 
head  Bay,  N.  Y.,  796;  Arthur  KilJ,  N.  Y.  and  N.  J.,  798;  channel  between  Stateu 
Island'  and  New  Jersey,  799;  Passaic  River,  N.  J.,  801;  Elizabeth  River,  N.  J., 
804;  Kahway  River,  N.  J.,  807;  Raritan  River,  N.  J.,  808;  South  River,  N.  J., 
813;  Keyport  Harbor,  N.  J.,  815;  Mattawan  Creek,  N.  J.,  816;  Shoal  Harbor 
and  Compton  Creek,  N.  J.,  818;  Shrewsbury  River,  N.  J.,  819;  Manasqnan  (Squan) 
River,  N.  J.,  822;  removing  sunken  vessels  or  craft  obstructing  or  oudangering 
navigation,  823. 

Harbor  Lines. — Shrewsbury  River  near  Seabright,  N.  J.,  823. 

P  A  E  T     II. 

APPENDIX  G. 
REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  827:  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  836;  Schuylkill  River,  Pa.,  846;  ico  harbor  at  Mar- 
ens  Hook,  Pa.,  848;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  849;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  850;  Delaware  Breakwater,  Del., 
852;  Rancocas  River,  N.  J.,  854;  Alloway  Creek,  N.  J..  855;  Salem  River,  N.  J., 
857;  Goshen  Creek,  N.  J.,  ^9;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigatlou,  861.  Digitized  by  V^OOQIC 
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APPENDIX  H. 

REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

Improvements. — Wilmington  Harbor,  Del.,  870:  Ice  harbor  at  New  Castle,  Del., 
873;  Appoqiiinimink  River,  Del.,  875;  Smyrna  River,  Del.,  876;  Murderkill  River, 
Del.,  879;  Mispillion  River,  Del.,  881 ;  Broadkiln  River,  Del.,  883;  inland  water- 
way from  Chiucoteagiie  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  884; 
Susqnehanna  River  above  and  below  Havre  de  Grace,  Md.,  886 ;  Elk  River,  Md., 
Fairlee  Creek,  Md.,  888;  Chester  River,  Md..  from  Cmmpton  to  Jones  Landing, 
889;  Choptank  River,  Md.,  891;  LaTrapne  River,  Md.,  892;  Warwick  River,  Md., 
894;  Cambridge  Harbor,  Md.,  895;  Broad  Creek  River,  Del.,  897;  Wicomico  River, 
Md.,  899;  Manokin  River,  Md.^  901;  Onancock  Harbor,  Ya.,  902;  harbor  and 
approacties  at  Cape  Charles  City,  va.,  904;  removing  snnken  vessels  or  craft 
obstructing  or  endangering  navigation,  906. 

APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Patapsco  River  and  channel  to  Baltimore,  Md.,  909;  channel  to 
Curtis  Bay  m  Patapsco  River,  Baltimore  Harbor,  Md.,  914 ;  James  River,  Va.,  915. 

APPENDIX  J. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C,  925;  Anacostia  River  at 
Washington,  D.  C,  939;  Occoquan  Creek,  Va.,  941;  Aquia  Creek,  Va.,  944;  Nomini 
Creek,  Va.,  948;  Lower  Machodoc  Creek,  Va.,  950;  Patuxent  River,  Md.,  953;  Rap- 
pahannock River,  Va.,  954;  Urbana  Creek,  Va.,  959;  York  River,  Va.,  961;  Mat- 
taponi  River,  Va.,  966;  Pamankey  River,  Va.,  968;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  970. 

APPENDIX  K. 

REPORT  OF  CAPT.  EDWARD  BURR,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  973;  approach  to  Norfolk 
Harbor  and  the  United  States  navy -yard  at  Norfolk,  Va.,  977;  Nansemond  River, 
Va.,  978;  Chickahominy  River,  Va.,  980;  Appomattox  River,  Va.,  981;  inland  water 
route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound, 
983;  North  Landing  River,  Va.,  and  N.  C,  986;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  987. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

lMPROVEMENT8.--Roanoke  River,  N.  C,  989:  Pasauotank  River,  N.  C,  994;  Maokey 
Creek,  N.  C,  995:  Ocracoke  Inlet,  N.  C.,996;  Fishing  Creek,  N.  C,  1018;  Pamlico 
and  Tar  rivers,  N.  C,  1019;  Contentnia  Creek,  N.  C.  1022;  Trent  River,  N.  C, 
1025;  Neuse  River,  N.  C,  1027;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  1030;  harbor  at  Beaufort,  N.  C,  1031;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1034;  inland  waterway  between  New  River  and 
Swausboro,  N.  C,  Xew  River,  N.  C,  1037;  North  East  (Cape  Fear)  River,  N.  C, 
1040;  Black  River,  N.  C,  1042;  Cape  Fear  River  above  Wilmington,  N.  C,  1044; 
Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1047;  Lockwoods  Folly  River, 
N.  C,  1056;  Georgetown  Harbor,  S.  C,  1057;  Wiuyaw^  Bay,  S.  C,  1059;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1065. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Waccamaw  River,  N.  C.  and  S.  C,  1067;  Lumber  River,  N.  C.  and 
S.  C,  1071;  Little  Pedee  Rivor,  S.  C,  1074;  Great  Pedee  River,  S.  C,  1076;  Clark 
River,  S..  C,  1079;  Mingo  Creek,  S.  C,  1081;  Santee  River,  S.C,  1084;  Wateree 
River,  S.C,  1089;  Congaree  River,  8.  C,  1092;  harbor  at  Charleston,  S.C,  1101; 
Ashley  River,  S.C.  1114;  Wappoo  Cut,  S.  C,  1116;  Edisto  River,  S.  C,  1119;  Salka- 
hatchie  River,  S.  C.,  1121;  Beaufort  River,  S.C,  1125;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1128.         Digitized  by  V^OOQ  IC 
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APPENDIX  N. 


REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements.— Savannali  Harbor,  Ga.,  1129;  Savannah  River,  Ga.,  1158;  Savan- 
nah River  above  Augusta,  Ga.,  1164;  Darieu  Harbor,  Ga.,  1166 ;  Altamaha  River, 
Ga.,  1169;  Oconee  River,  Ga.,  1175 ;  Ocmulgee  River,  Ga.,  1181;  Brunswick  Harbor, 
Ga.,  1187;  Brunswick  Outer  Bar,  Ga.,  1193;  Jekyl  Creek,  Ga.,  1197;  Cumberland 
Sound,  Ga.,  1200;  inside  water  route  between  Savannah,  Ga.,  and  Fernandina, 
Fla.,  1206;  removing  sunken  vessels  or  craft  obstrncting  or  endangering  naviga- 
tion, 120d. 

APPENDIX  O. 

REPORT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Johns  River,  Fla.,  below  Jacksonville,  1211;  Upper  St.  Johns 
River,  Fla.,  1218;  Volusia  Bar,  Fla.,  1220:  Ocklawaha River,  Fla.,  1221;  St.  Auffiist- 
ine  Harbor,  Fla.,  1223;  Indian  River,  Fla.,  1225;  northwest  entrance,  Key  West 
Harbor,  Fla.,  1230;  Caloosahatchee  River,  Fla.,  1233;  Charlotte  Harbor  and  Pease 
Creek,  Fla.,  1236;  Sarasota  Bay,  Fla.,  1237;  Manatee  River,  Fla.,  1238;  Tampa  Bay, 
Fla.,  1241;  Withlaooochee  River,  Fla.,  1242;  harbor  at  Cedar  Keys,  Fla.,  1244; 
Snwanee  River,  Fla.,  1246. 

APPENDIX  P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Apalachi cola  Bay,  Fla.,  1249;  Apalachicola  River,  the  Cut-off, 
and  Lower  Chipola  River,  Fla.,  1252;  Flint  River,  Ga.,  1255;  Chattahoochee  River, 
Ga.  and  Ala.,  1258;  Choctawhatchee  River,  Fla,  and  Ala.,  1263;  harbor  at  PenscV 
cola,  Fla.,  1268;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1275:  Alabama  River, 
Ala.,  1277;  Coosa  River,  Ga.  and  Ala.,  1285;  operating  and  care  or  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1^97;  Cahaba  River,  Ala.,  1298. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1301 ;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1310;  Warrior  and  Tombigbee  rivers,  Ala.,  and  Miss., 
1311;  Noxubee  River,  Miss.,  1318;  Pascagoula  River,  Miss.,  1319;  Chickasahay 
River,  Miss.,  1322;  Leaf  River,  Miss.,  1323;  harbor  at  Biloxi  Bay,  Miss.,  1325;  Pearl 
River  below  Jackson,  Miss.,  1326;  Pearl  River  between  Carthage  and  Jackson, 
Miss.,  1328;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1329;  Bogue 
Chitto,  La,  1331;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1332. 

PAET    III. 
APPENDIX  E. 

REPORl  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1333. 

APPP]NDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPKOVKMKNTS.— Chefuncte  River  and  Bogue  Falia,  La.,  1349;  Tickfaw  River  and 
its  tributaries.  La.,  1352;  Amite  River  and  Bayou  Manchac,  La.,  1354;  Bayou 
Lafourche,  La.,  1356;  Bayou  Terrebonne,  La.,  1360;  Bayou  Plaquemine,  Grand 
River,  and  Pigeon  bayous.  La.,  1361 ;  Bayou  Courtableau,  La.,  1365;  Bayou  Teche, 
La.,  1368;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1370;  Mermentau 
River  and  tributaries.  La.,  1372;  mouth  and  passes  of  Calcasieu  River,  La.,  1373; 
harbor  at  Sabine  Pass,  Tex.,  1376;  Sabine  River,  Tex.,  1379;  Neches  River,  Tex., 
1381 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
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APPENDIX  T. 

REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

IMPROVEMKNT. — Seouring  mouth  of  Bayoa  Plaqneminc,  La.,  from  further  oaving, 
1385. 

APPENDIX  U. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements.— Entrance  to  Galveston  Harbor,  Tex.,  1389;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1396;  channel  in  West  Galveston  Bay,  Tex.,  1399;  Triuitv  River, 
Tex.,  1401;  Cedar  Bay  on  .Tex.,  1405 ;  Buffalo  Bayou,  Tex.,  1409;  harbor  at  Brazoe 
Santiago,  Tex.,  1413. 

APPENDIX  V. 
REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River.  La.  and  Ark.,  1415;  Red  River  above  Fnlt^n,  Ark., 
1452;  Ouachita  and  Black  rivers.  Ark.  and  La.,  1455;  bayous  D'Arbouno  and 
Coruey,  La.,  1468;  Bayou  Bartholomew,  La.  and  Ark.,  1471;  Bceuf  River,  La.,  1475; 
Tensas  River  and  Bayou  Ma^on,  La.,  1479 ;  Big  Black  Kiver,  Miss.,  1482;  Yazoo 
River,  Miss.,  1483;  mouth  of  the  Yazoo  River,  Miss.,  1488;  Tchula  Lake,  Miss., 
1506;  Tallahatchee  River,  Miss.,  1508;  Steele  and  Washington  bayous.  Miss.,  1511 ; 
Big  Sunflower  River,  Miss.,  1513;  Bi^  Hatcheo  River,  Teun.,  1516;  Forked  Deer 
River,  Tenn.,  1519 ;  water  gauges  on  Mississippi  River  and  its  principal  tributaries, 
1523. 

APPENDIX  W. 
REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1529; 
Arkansas  River,  Ark..  1531 ;  Fourche  Le  Fevre  River,  Ark.,  1544;  Petit  Jean  River, 
Ark.,  1546;  White  River,  Ark.,  1547;  Cache  River,  Ark.,  1554;  Black  River,  Ark. 
and  Mo.,  1555;  St.  Francis  River,  Ark.,  1557;  examination  at  Walnut  Bend,  Ark., 
to  determine  the  probability  of  the  Mississippi  River  cutting  through  into  St. 
Francis  River,  1560;  St.  Francis  River,  Mo.,  1564. 

APPENDIX  X. 

REPORT  OF  MAJ.  CIIAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  fram  Mississippi  River,  1567 ;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  1577;  harbor  at  St.  Louis,  Mo.,  1615; 
Gasconade  River,  Mo.,  1617;  Osage  River,  Mo.,  1620;  Kaskaskia  River,  111.,  1624. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  suag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1627;  improvement  of  Mississippi  River  between  mouth  of  Missouri  River  and 
Minneapolis,  1639;  Des  Moines  Rajiids,  Mississippi  River,  1683;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1684;  operating  and  care  of  Galena 
River  improvement.  111.,  1691. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  1693;  reser- 
voirs at  headwaters  of  Mississippi  River,  1696;  Chippewa  River,  including  Yellow 
Banks,  Wis.,  1718;  St.  Croix  River,  Wis.  and  Minn.,  1721 ;  Minnesota  River,  Minn., 
1725;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1728;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  1732;  surveys  for  reservoirs  at  sources  of  Mississippi, 
St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1736. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

iMPROvncMENTS. — Missonil  RiTer  between  the  Great  Fallu,  Montana,  and  Sioas  City, 
Iowa,  1738;  removal  of  snags  and  other  obstrnotions  in  Missouri  River  above  Sioux 
City,  Iowa,  1772;  examination  of  Missouri  River  between  Three  Forks  and  Canyon 
Ferry,  Mont.,  to  determine  availability  of  water  power,  1775;  Yellowstone  River, 
Mont,  and  N.  Dak.,  1784. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  Ryrer,  Tenn.,  1785;  Tennessee  River  above  Chattanooga  and 
below  Bee  Tree  Shoals,  1787;  Hiwasseo  River,  Tenn.,  1795;  French  Broad  and 
Little  Pigeon  rivers,  Tenn.,  1797;  Clinch  River,  Tenn.,  1801;  Cumberland  River, 
Tenn.  and  Ky.,  1804;  Caney  Fork  River,  Tenn.,  1818. 

APPENDIX  C  C. 
REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS   OF   ENGINEERS. 

Improvements. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1821;  operating  and  care  of  Muscle  Shoaln  Canal,  Tennessee 
River,  1828. 

APPENDIX    D  D. 
REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS   OF   ENGINEERS. 

iMPftoVEMKXTS.— Ohio  River,  1836;  op<)rating  snag  boat  on  Ohio  River,  1864;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pitt«bttrg,-Pa.,  1867;  mov- 
able dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  1870;  ice  harbor  at 
mouth  of  Mnskingiim  River,  Ohio;  1874;  Muskingum  River,  Ohio,  1875;  operating 
and  care  of  locks  and  damson  Mnskingiim  River,  Ohio,  1876;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1889. 

Examination. — Mouth  of  Crawfish  Creek  and  mouth  of  Mill  Creek,  for  ice  harbors 
ftt  Cincinnati,  Ohio,  1890. 

Harbor  Lines. — ^Ohio  River  from  Martins  Ferry  to  Bellairo,  Ohio,  1891. 

APPENDIX  E  E. 
REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements.— Monongahela  River,  W.  Va.  and  Pa.,  1903;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  1908 ;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  1911;  Allegheny  River,  Pa.,  1913;  dam  at  Herr  Island,  Alle- 
gheny River,  near  Pittsburg,  Pa.,  1918. 

APPENDIX  F  F. 
REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1929;  Indiana  Chute, 
Falls  of  the  Ohio  River,  1.933;  operating  aud  care  of  Louisville  and  Portland 
Canal,  Ky.,  1935;  Wabash  River,  Ind.  and  111.,  1942;  White  River,  Ind.,  1948. 

APPENDIX  G  G. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Ikpkovemexts.— Great  Kanawha  River,  W.  Va.,  1951;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  1962;  Elk  River,  W.  Va.,  1963;  Oau- 
ley  Kiver,  W,  Va.,  1964;  New  River,  Va.  and  W.  Va.,  1965. 
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APPENDIX  H  H. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

IMPKOVEMKNTB.— Tradewater  River,  Ky.,  1967;  reconstruction  of  Lock  No.  2,  Green 
River,  at  Rumsey,  Ky.,  1968;  Green  River,  above  mouth  of  Big  Barren  River,  Ky. 
(Lock  No.  5),  1971 ;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers, 
Ky.,  1972;  Rough  River,  Ky.,  1978;  Kentucky  River,  Ky.,  1980;  operating  and  care 
of  locks  and  dams  on  Kentucky  River,  Ky.,  1983;  Licking  River,  oetweeu  Farmera 
and  West  Liberty,  Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  1992;  Levisa  Fork  of 
Big  Sandy  River,  Ky.,  2001;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2002; 
Guyandotte  River,  W.  Va.,  2004;  Little  Kanawha  River,  W.  Va.,  2006;  operating 
and  care  of  lock  on  Little  Kanawha  River,  W.  Va.,  2007. 

PAET    lY.        » 

APPENDIX  II. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2009 ;  harbor  at  Aeate  Bay,  Minn., 
2011 ;  harbor  at  Duluth,  Minn.,  2014;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2019 ;  harbor  at  Ashland,  Wis.,  2023 ;  harbor  at  Ontonagon,  Mich.,  2026 ;  Eagle 
Harbor,  Mich.,  2028;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2029; 
harbor  at  Marquette,  Mich.,  2035;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2037. 

Harbor  Links.— Superior  Bay,  Wis.,  2039. 

APPENDIX   J  J. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements.— Manistique  Harbor,  Mich.,  2042 ;  Cedar  River  Harbor,  Mich.,  2043; 
Meuomiuoe  Harbor,  Mich,  and  Wis.,  2045;  Menominee  River,  Mich,  and  Wis.,  2047; 
Oconto  Harbor,  Wis.,  2049 ;  Pensaukee  Harbor,  Wis.,  2052 ;  Green  Bay  Harbor,  Wis., 
2053;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2066;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2058;  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2062 ;  Ahnapee  Harbor,  Wis., 
2064;  Kewaunee  Harbor,  Wis.,  2066;  Two  Rivers  Harbor,  Wis.,  2069;  Manitowoc 
Harbor,  Wis.,  2072 ;  Sheboygan  Harbor,  Wis.,  2075 ;  Port  Washington  Harbor,  Wis., 
2079;  harbor  of  refuge  at  Milwaukee  Bay,  W^is.,  2081 ;  Milwaukee  Harbor,  Wis., 
2091:  Racine  Harbor,  Wis.,  2094;  KenoshaHarbor,  Wis.,  2097;  Waukegan  Harbor, 
111.,  2100;  Fox  River,  Wis.,  2103;  operating  and  care  of  locks  and  dams  on  Fox 
River,  WMs.,  2111 ;  removing  sunken  vessels  or  craft  obstructing  or  endangerino^ 
navigation,  2124. 

Harbor  Lines.— Oconto  Harbor,  Wis.,  2124. 

APPENDIX  K  K. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2127;  Calnmet  Harbor,  111.,  2138;  Calnmet 
River,  111.  and  Ind.,  2143;  Illinois  River,  111.,  2150;  operating  and  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2159;  Illinois  and  Mis- 
sissippi Canal,  111.,  2162. 

APPENDIX  L  L. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKFR,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  2188;  St.  Joseph  Harbor,  Mich.,  2192; 
St.  Joseph  River,  Mich.,  2197;  South  Haven  Harbor,  Mich.,  2198:  Sangatuck 
Harbor,  Mich.,  2201 ;  Holland  (  Black  Lake  )  Harbor,  Mich.,  2206;  Grand  Haven 
Harbor,  Mich.,  2208;  Muskegon  Harbor,  Mich.,  2211;  White  Lake  Harbor,  Mich., 
2215;  Peutwater  Harbor,  Mich.,  2218;  Ludington  Harbor,  Mich.,  2220;  Manistee 
Harbor,  Mich.,  2223;  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich., 
2228;  Frankfort  Harbor,  Mich.,  2230;  Charlevoix  Harbor,  Mich.,  2233;  Petoskey 
Harbor,  Mich.,  2235;  Cheboycan  Harbor,  Mich.,  2239;  Alpena  Harbor,  Mich.,  2241; 
Saginaw  River,  Mich.,  2243;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich., 
2247;  Black  River  at  Port  Huron,  Mich.,  2251;  mouth  of  Black  River,  Mich.,  2253; 
Clinton  River,  Mich.,  2254;  Rouge  River,  Mich.,  2255;  turning  basin  in  Rou^e 
River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 2257.  Digitized  by  V^OOQIC 

Harboh  Lines.— Saint  Joseph  Harbor,  Mich.,  2258.  ^ 


CONTENTS.  XVII 

APPENDIX  M  M. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  tho  waters  of  the  Great  Lakes,  between 
Chicago,  Duluth,  and  Bu£Palo^  2261 ;  operating  and  caro  of  St.  Marys  Falls  Canal, 
Mich.,  2267;  St.  Marys  River  at  tho  Falls,  Mich.,  2287;  Hay  Lako  Channel,  St. 
Marys  River,  Mich.,  2367;  St.  Clair  Flats  Canal,  Mich.,  2371;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  2373;  Grossepoint  Channel,  Mich.,  Detroit  River, 
Mich.,  2376;  invoMigation  of  raft  towing  on  tho  Great  Lakes  and  their  connecting 
waters,  2378. 

APPENDIX  N  N. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvemkxts. — Monroe  Harbor,  Mich.,  2383;  Toledo  Harbor,  Ohio,  2385;  Port 
Clinton  Harbor,  Ohio,  2394;  Sandusky  Harbor,  Ohio,  2396:  Sandusky  River,  Ohio, 
2398;  Huron  Harbor,  Ohio,  2400;  Vermillion  Harbor,  Ohio,  2403;  Black  River 
Harbor,  Ohio,  2405;  Cleveland  Harbor,  Ohio,  2409;  Fairport  Harbor,  Ohio,  2414; 
Ashtabnla  Harbor,  Ohio,  2420;  Couneant  Harbor,  Ohio.,  2423;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  ucvigation,  2426. 

•      APPENDIX  O  O. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvemknts.— Erie  Harbor,  Pa..  2427;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
2433;  Dunkirk  Harbor,  N.  Y.,  2434;  Buffalo  Harbor,  N.  Y.,2438;  Tonawanda  Har- 
bor and  Niagara  River,  N.  Y.,  2444:  Niagara  River  from  Tonawauda  to  Port  Day, 
N.  Y.,  2447;  Wilson  Harbor,  N.  Y.,  2448;  Olcott  Harbor,  N.  Y.,  2450;  Oak  Orchard 
Harbor,  N.  Y.,  245K 

Harbor  Lines. — Niagara  River  at  Squaw  Island,  N.  Y.,  2452. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINfeERS. 

IMPROVEMENTS.—Harbor  at  Charlotte,  N.  Y.,  2455;  harbor  at  Pultneyville,  N.  Y., 
2460;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2464;  harbor  at  Little  Sod  us  Bay,  N.  Y., 
2470;  harbor  at  Oswego,  N.  Y.,  2476;  harbor  at  Sacketts  Harbor,  N.  Y.,  2486. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  2489:  Ogdensburg  Harbor,  N.  Y.,  2491;  breakwater  at  Ronso  Point, 
Lake  Champlain,  N.  Y.,  2492;  Great.Chazy  River,  N.  Y.,  2493;  Plattsburg  Harbor, 
N.  Y.,  2495;  Burlington  Harbor,  Vt.,  2496;  Otter  Creek,  Vt.,  2497;  Ticondcroga 
River,  N.  Y.,  2498;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2499. 

APPENDIX  E  E. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

IMPROVEMENT.—Oakland  Harbor,  Cal.,  2501. 

Harbor  Lii^es. — San  Francisco  Bay  from  Point  San  Pablo  southward,  in  front  of 
Oakland  and  Alameda,  Cal.,  2505;  Oakland  Harbor,  Cal.,  2506. 

APPENDIX  S  S. 
REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Napa  River,  Cal.,  2507;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
Harbor,  Cal.,  2509;  Wilmington  Harbor  Cal.,  2511;  San  Diego  Harbor,  Cal.,  2514; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  2521. 

Harbor  Lines.— Napa  River  at  Napa,  Cal.,  2522.  Digitized  by  V^OOQ IC 
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APPENDIX  T  T. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
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Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  i).  C,  September  29^  1894. 
Sir  :  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30,  1894: 

OFFICERS  OF   THE    CORPS  OF   ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers, U.  S.  Army,  at  the  end  of  the  fiscal  year  was  120. 

Since  the  last  annual  report  the  Corps  has  lost  one  of  its  oificers, 
Capt.  Henry  S.  Taber,  who  died  at  San  Antonio,  Tex.,  April  12,  1894. 

Oil  the  30th  of  June,  1894,  the  officers  were  distributed  as  follows: 

Coimnanding  tbo  Corps  of  Engineers  and  the  Engineer  Department 

CJffice  of  the  Chief  of  Engineers  and  Light-House  Board 

Office  of  the  Chief  of  Engineers 

Board  of  Engineers,  fortihcations,  river  and  harbor  works,  California  Ddbris 
Commission,  and  Division  Engineer 

Board  of  Engineers,  Board  of  Ordnance  and  Fortification,  and  Division 
Engineer 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  and  Division 
Eofi^ineer 

Board  of  Engineers,  Mississippi  River  Commission,  Division  Engineer,  and 
Board  of  Visitors 

River  and  harbor  works  and  Division  Engineer 

Washington  Aqueduct 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  and  Board  of  Vis- 
itors  

Public  buildings  and  grounds  and  Light-House  Board 

Fortifications  and  river  and  harbor  works 23 

Mississippi  River  Commission,  Missouri  River  Commission,  and  light-house  dis- 
tricts   

River  and  harbor  works  and  light-house  district 

Fortifications,  post  of  Willcts  Point,  U.  S.  Engineer  School,  and  Battalion  of 
Engineers 

Fortifications,  river  and  harbor  works,  and  California  Ddbris  Commission 

Mississippi  River  Commission,  river  and  harbor  works,  and  light-houso  dis- 
trict - 

Missouri  River  Commission  and  river  and  harbor  works 

River  and  harbor  works  and  Yellowstone  National  Park 

River  and  harbor  works 

Fortifications,  river  and  hacbor  works,  and  light-house  districts 3 
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River  and  harbor  works,  Califoruia  Debris  Commission,  and  light-honse  dis- 
trict   

River  and  harbor  works^  Columbian  Exposition,  and  engineer  ojRScer,  depart- 
ment of  the  Missouri 

Battalion  of  Engineers  and  U.  8.  Engineer  School 1« 

Mississippi  River  Commission 

California  Debris  Commission 

Missouri  River  Commission 

Special  Subcommittee  on  Appropriations,  House  of  Representatives,  and  pub- 
lic buildings  and  grounds 1 

Leave  of  absence 2 

Detached,  on  International  Boundary  Commission,  at  Military  Academy,  with 
Light-House  Establishment,  as  military  attaohi^s,  and  with  Board  of  Com- 
missioners of  the  District  of  Columbia 19 

120 
The  officers  detached  were  on  duty  as  follows : 

Lieut.  Col.. John  W.  Barlow  and  Lieut.  David  DuB.  Gaillard,  members  of  Inter- 
national Boundary  Commission 2 

Mjy .  Oswald  H.  Ernst,  Superintendent  Military  Academy 1 

Maj .  David  P.  Heap,  engineer  Third  light-house  district 1 

Maj.  William  Ludlow,  military  attach^  to  the  U.  S.  embassy  at  London 1 

Maj.  Milton  B.  Adams,  engineer  Ninth  and  Eleventh  light-house  districts 1 

Maj.  William  R.  Livermore,  engineer  First  and  Second  light-house  districts 1 

Capt.  Charles  F.  Powell,  Engineer  Commissioner  of  the  District  of  Columbia. . .  1 

Capt.  Philip  M.  Price,  engineer  secretary  of  the  Light-House  Board 1 

Capt.  Eric  Bergland,  engineer  Fifth  and  Sixth  light-house  districts 1 

Capts.  George  McC.  Derby  and  Gustav  J.  Fiebeger,  assistants  to  the  Engineer 

Commissioner  of  the  District  of  Columbia 2 

Capt.  James  L.  Lusk  and  Lieuts.  Mason  M.  Patrick  and  Charles  S.  Bromwell,  on 

duty  with  Company  E,  Battalion  of  Engineers,  and  at  Military  Academy 3 

Capt.  Theodore  A.  Bingham,  military  attach^  to  the  U.  S.  embassy  at  Rome 1 

Lieuts.  Joseph  E.  Kuhn,  Henry  C.  Newcomer,  and  Thomas  H.  Rees,  on  duty  at 

Military  Academy , 3 

19 

The  above  table  shows  that  45  officers  of  the  corps  are  on  detached 
duty  or  are  not  engaged  in  immediate  connection  with  river  and  har- 
bor works,  and  that  of  the  75  engaged  on  this  class  of  works  38  have 
additional  duties  of  other  characters. 

Of  the  five  companies  comprising  the  Batallion  of  Engineers  one 
exists  on  paper  only.  Should  this  company  be  given  its  legal  quota  of 
men,  as  is  recommended  later  in  this  report,  at  least  three  officers 
should  be  attached  to  it. 

The  public  works  to  be  carried  on  under  the  supervision  of  the  Chief 
of  Engineers  are  steadily  increasing,  but  the  number  of  officers  avail- 
able for  assignment  to  the  execution  of  these  works  is  decreasing,  owing 
to  the  number  detached  for  various  duties  assigned  by  law. 

When  an  officer  is  to  be  detailed  for  such  detached  duty;  when  sick- 
ness necessitates  the  temporary  relief  of  an  officer;  when  new  and  addi- 
tional duties  are  to  be  assigned,  it  is  growing  more  and  more  difficult 
to  meet  the  demands.  More  officers  are  needed;  and  while  I  do  not  now 
suggest  the  number  of  officers  by  which  the  Corps  of  Engineers  should 
be  increased,  1  believe  an  increase  to  be  an  imperative  necessity. 

FORTIFICATIONS. 

Under  a  provision  of  an  act  of  Congress  approved  March  3,  1885,  a 
board  was  appointed  by  the  President  to  examine  and  report  at  What 
ports  fortifications  or  other  defenses  were  most  urgently  required  and 
the  kind  of  defenses  best  adapted  to  each,  with  reference  to  armament. 
The  result  was  the  report  of  the  Board  on  Fortifications  or  other 
Defenses,  which  was  transmitted  to  Congress  January  23,  1886.    In 
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this  is  to  be  found  a  list,  in  which  are  enumerated  27  ports,  arranged  in 
order  of  urgency ;  also,  an  estimate  for  the  land  defenses  of  these  ports. 
This  estimate  covers  the  cost  of  armor,  structural  metal,  and  masonry 
and  earth.  It  was  estimated  that  the  cost  of  the  masonry  and  earth  of 
these  defenses  would  be  $31,863,000.  The  amount  of  this  estimate  is 
given  only  to  invite  attention  to  its  inadequacy  to  the  work  for  which 
made.  * 

For  sixteen  years,  from  1874  to  1890,  no  appropriations  were  made 
for  these  defenses.  There  was  good  reason  for  this  for  the  earlier  part 
of  this  period,  when  it  was  not  possible  to  say  what  would  be  the  end 
attained  in  the  development  of  the  naval  ordnance,  and  hence  what 
the  amount  of  cover  required  for  defenses  against  projectiles.  But 
early  in  the  year  1890  it  was  realized  that  the  time  was  opportune  for 
drawing  up  projects  for  the  defenses  of  our  seacoast,  and  these  have 
been  prepared  for  fifteen  of  our  i)or.ts  and  have  received  the  approval 
of  the  Secretary  of  War.  The  study  of  projects  for  the  defenses  of 
Puget  Sound,  of  Portland,  Oreg.,  and  of  San  Diego,  are  also  under 
way,  though  the  former  was  not  enumerated  in  the  list  of  the  board 
above  mentioned.  The  board,  however,  stated  that  it  did  not  wish  it  to 
be  understood  that  there  were  no  other  places  along  the  coast  which 
were  of  the  importance  necessary  to  justify  measures  of  defense. 

In  the  execution  of  the  projects  already  prepared  for  fifteen  ports, 
the  following  has  been  accomplished:  The  construction  of  emplace- 
ments has  commenced  at  six  of  these  and  has  recently  been  initiated 
at  two  more.  One  12-inch  rifle  is  now  mounted  and  it  is  expected  that 
this  fall  a  second  will  be,  in  a  completed  battery  for  the  defense  of  New 
York  Harbor.  Each  of  these  guns  is  mounted  on  a  lift,  by  which  the 
gun  may  be  completely  lowered  for  loading  out  of  sight  of  an  enemy  in 
twenty-six  seconds,  and  the  loaded  gun  raised  for  firing  in  twenty-one 
seconds ;  and  the  ammunition  may  be  raised  by  another  lift  in  seventeen 
seconds.  The  weight  of  gun  and  carriage  thus  lowered  and  raised  is 
about  108  tons.  A  battery  of  16  mortars  is  nearly  ready  for  the  defense 
of  this  harbor,  and  another  for  the  defense  of  San  Francisco  Harbor. 
Before  the  close  of  the  present  fiscal  year  these  batteries  will  be  entirely 
ready;  also  one  for  the  defense  of  Boston  Harbor,  and  a  second  for 
that  of  New  York  Harbor;  and  three  12-inch  rifles  will  probably  be 
mounted  en  barbette  on  high  sites  of  San  Francisco  Harbor.  The  com- 
pletion of  emplacements  for  seventeen  10-inch  and  8-iuch  guns,  to  be 
mounted  on  disappearing  carriages,  is  delayed  by  want  of  carriages  on 
which  to  mount  the  guns,  and  that  of  seven  emi)lacements  for  12-inch 
and  10-inch  guns  is  likely  to  be  delayed  for  the  same  reason  this  fiscal 
year.  It  is  hoped  and  urged  that  appropriations  may  be  made  for  the 
manufacture  of  the  disappearing  carriage  which  has  been  invented  by 
the  Ordnance  Department  and  has  proved  itself,  from  the  very  first, 
equal  to  all  the  requirements  which  such  a  carriage  must  fulfill.  Guns 
on  hand  and  emplacements  awaiting  their  platforms,  but  delayed  by 
reason  of  lack  of  carriages,  are  certainly  strong  grounds  for  appropri- 
ations for  these  carriages. 

Appropriations  for  batteries  and  their  platforms  have  been  made  in 
amounts,  and  by  acts  of  Congress  approved,  as  follows : 

August  18, 1890 $1,221,000 

February  24, 1891 750,000 

July  23, 1892 500,000 

FebruaiT  18, 1893 50,000 

August  1,1894 500,000 

000 
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Fnna  these  appropriations  allotments  liave  been  made  for  emplace- 
ments au<l  at  places  as  follows : 


Plac<-». 


]2{uch  gUDB. 


Oil  (linapiM^ariu;; 
carriages. 


s 

Portland,  Me 

Boston,  MaMH 

New  York,  N.Y 

Pbilndelphin,  Pa 

Washington,  J).  C 

llamptoii  Koads,  Va . 

Penaat^ola,  Flu, 

San  Francisco,  Cal . . . 


<)n  lifts. 


On  nondts- 
'  appearing 
•  carriages. 


\i  I. 


lOinch 

gUUH. 


8incli 
guns. 


12-inch 
mortars. 


■2\. 
'  3  .. 


Total. 


:5 1 


fie 

f32 


tie 


I 


i»i 


*  Awaiting  carnages  by  tlio  end  of  this  Dscal  year. 

t  To  be  coniplete<l,  witfi  guns  and  mortars  mounted,  this  fiscal  year. 

I  Three  guns  to  bo  mounted  this  fiscal  year. 

To  prevent  an  enemy's  fleet  from  running  by  the  defenses  to  be  con- 
structed, it  must  be  obstructed  in  its  passage  and  thus  held  under  lire 
of  guns.  Submarine  mines  constitute  the  form  of  obstruction  adopted, 
and  these  are  operated  from  mining  casemates,  which  are  proof  against 
X>rojectiles.  The  mines  are  connected  to  the  operating  apparatus  in 
these  casemates  by  cables,  which  traverse  so-called  cable  galleries. 
In  the  ycir  1888  renewed  attention  was  given  to  the  construction  of 
these  casemates  and  galleries.  In  that  and  the  three  following  years 
$482,581,08  was  api)ropriated  for  this  work.  A  balance  of  $5,509.94 
remains  unallotted,  and  a  small  appropriation  is  recommended  for  this 
work  and  auother  for  the  purchase  of  mining  outfit.  With  the  funds 
appropriated  since  1888,  twenty -six  mining  casemates  and  their  gal- 
leries have  been  commenced  at  the  harbors  of  Portland,  Me.,  Boston, 
Narragansett  Bay,  New  York,  Philadelphia,  Baltimore,  Washington, 
Hampton  lioads,  Wilmington,  N.  C,  Charleston,  S.  0.,  Savannah,  Pen- 
sacola,  and  San  Francisco.  Of  these,  twenty  are  ready  for  occupation, 
but  the  outfit  of  cable,  mines,  etc.,  is  not  complete. 

Itmust  not  be  assumed  that  these  iflines  will  make  guns  and  mortars 
unnecessary. 

Heavy  batteries  and  submarine  mines  are  correlative  terms  of  a  good  defense  from 
shore,  'without  powerful  guns  in  the  defense  the  armored  ships  of  the  enemy  would 
proceed  deliberately  to  the  removal  of  the  mines,  either  ignoring  or  silencing  the  fire 
of  the  works,  and  without  the  aid  of  the  mines  tho^euemy's  vessels  could  not  gener- 
ally be  prevented  from  running  past  the  batteries.* 

Details  of  the  progress  made  under  the  various  allotments  for  con- 
struction of  gun  and  mortar  batteries  and  of  mining  casemates  during 
the  past  fiscal  year  will  now  be  given. 

Portland  Harbor^  Maine, — Ofticer  in  charge,  Lieut.  Col.  P.  C.  Ilains, 
Corps  of  Engineers. 

The  approved  project  for  the  defense  of  this  harbor  contemplates, 
for  the  present,  an  armament  of  eighteen  12-ineh  guns  on  lifts,  ten  10- 
inch  and  ten  8-inch  guns  on  disappearing  carriages,  forty-eight  12-incli 
mortars,  and  submarine  mines  to  be  operated  from  four  mining  case- 
mates; one  mining  casemate  is  completed. 

Under  an  allotment  of  $110,000,  from  the  appropriation  of  July  23, 
1892,  the  construction  of  emplacements  for   two  10-inch   guns  was 
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commenced  early  in  April,  1893,  and  continued  during  the  entire  season 
until  December,  when  work  had  to  be  stopped  for  the  winter. 

The  excavation  for  the  magazines  and  roadway  in  rear  of  the  battery, 
which  were  in  progress  at  the  beginning  of  the  fiscal  year,  was  contin- 
ued and  the  concreting  began  in  August.  The  magazines  for  both 
emplacements  were  completed  as  far  as  they  can  be  until  the  adoption 
of  a  service  disappearing  carriage.  Considerable  of  the  concrete  mass 
in  front  of  the  south  emplacement  has  been  put  in.  In  all  about  4,088  , 
cubic  yards  of  concrete  was  laid,  at  an  actual  cost  for  labor  and  material 
of  about  $4.95  per  cubic  yard.  The  sand  cost  $1.40  per  cubic  yard,  the 
cement  $1.15  per  barrel,  the  remainder  of  the  cost  being  made  up  by 
cost  of  labor  and  of  stone,  which  had  to  be  quarried  and  crushed  at  the 
site. 

Work  on  these  emplaeements  was  resumed  this  season  in  April. 

Under  an  allotment  made  in  April,  1893,  the  construction  of  two 
mining  casemates  and  cable  galleries  was  commenced  June  1, 1893. 

Work  was  stopped,  because  of  cold  weather,  late  in  November,  1893, 
and  was  resumed  early  in  June,  1894.  It  is  expected  that  both  case- 
mates and  galleries  will  be  completed  during  the  present  season. 

Boston  Harbor^  Massachusetts, — OflBcer  in  charge,  Lieut.  Col.  S.  M. 
Mansfield,  Corps  of  Engineers. 

The  approved  project  for  the  defense  of  this  harbor  contemplates,  for 
the  present,  an  armament  of  twelve  12-inch  guns  on  lifts,  fifteen  10-inch 
and  five  8-inch  guns  on  disappearing  carriages,  one  hundred  and  twenty- 
eight  12-inch  mortars,  and  submarine  mines  to  be  operated  from  four 
mining  casemates.     Two  mining  casemates  have  been  completed. 

Four  emplacements  for  10-inch  guns  have  been  commenced.  No  work 
has  been  done  at  one  emplacement  during  the  year;  at  a  second,  the 
masonry  has  been  carried  as  far  as  can  be  until  the  adoption  of  a  serv- 
ice carriage;  at  a  third,  the  masonry  is  carried  up  to  the  level  of  the 
crown  of  the  arches  of  the  magazines.  For  these  last  two,  nearly  all 
of  the  sand  and  concrete  stone  which  will  be  needed  has  been  collected 
and  stored.  The  masonry  of  the  fourth  emplacement  is  well  advanced ; 
the  casemate  of  the  rapid-fire  gun  opposite  it  was  completed,  and  the 
new  earth  embankments  of  the  emplacement  have  been  essentially 
completed. 

The  embankments  and  sodding  of  a  battery  for  sixteen  mortars  were 
essentially  completed  and  one  platform  well  advanced.  The  construc- 
tion of  a  third  mining  casemate  was  commenced  during  the  latter  part 
of  June,  1893,  under  an  allotment  of  $27,000.  The  masonry  of  the 
casemate  and  its  entrance  gallery,  and  about  250  feet  of  the  cable 
gallery,  were  completed.  About  7,500  cubic  yaids  of  sand  embank- 
ment was  built. 

Xarragansett  Bay^  Rhode  Island, — Officer  in  charge,  Capt.  W.  H. 
Bixby,  Corps  of  Engineers,  with  Second  Lieut.  W.  W.  Harts,  Corps  of 
Engineers,  under  his  immediate  orders;  Division  Engineer,  Col.  If.  L. 
Abbot,  Corps  of  Engineers. 

The  approved  project  for  the  defense  of  this  bay  contemplates  an 
armament  of  ten  12-inch  guns  on  lifts,  six  10-inch  and  four  8-inch  guns 
on  disappearing  carriages,  eighty  12- inch  mortars,  and  submarine  mines 
to  be  operated  from  two  mining  casemates. 

Funds  were  allotted  September  21  and  October  26,  1892,  for  the  con- 
struction of  the  two  mining  casemates;  one  is  now  practically  com- 
pleted and  the  other  is  ready  for  the  construction  of  its  concrete  walls. 

New  York  Harbor^  New  York. — Officers  of  the  Corps  of  Engineers  in 
charge:  Lieut.  Col.  H.  M.  Robert,  with  First  Lieut.  W.  P.^Cf^}^hiJl^a8 
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assistant  since  November  20,  1893;  Lieut.  Col.  G.  L.  Gillespie,  with 
First  Lieut.  J.  6.  Warren  as  assistant  until  December  26,  1893,  and 
Second  Lieut.  R.  McGregor  since  that  date;  and  Lieut.  Col.  W.  R.  King. 

The  projects  for  tlie  defense  of  both  the  southern  and  eastern  entrances 
to  this  harbor  contemplate,  for  the  present,  an  armament  of  twenty-one 
12-inch  guns  on  lifts,  fifteen  10-inch  and  nine  8inch  guns  on  disappear- 
ing carriages,  one  hundred  and  seventy-six  12-inch  mortars,  and  sub- 
marine mines  operated  from  five  mining  casemates;  all  of  the  mining 
casemates  are  completed. 

Lieut.  Col.  Robert  reports  little  has  been  done  to  the  four  emplace- 
ments for  8-inch  guns,  the  completion  of  which  awaits  the  adoption  of 
a  gun  carriage. 

The  fireproof  storage  building  for  submarine  mining  materials  has 
been  completed,  except  laying  a  concrete  flooring,  introducing  machinery 
for  handling  the  materials,  and  a  few  minor  details.  Details  of  the  cost 
of  this  building  are  given  in  Appendix  No.  1. 

Lieut.  Col.  Gillespie  reports  as  follows :  The  mechanism  for  the  south- 
lift  of  gun-lift  battery  No.  1  for  two  12-inch  guns  has  been  completed, 
erected,  and  tested  with  five  service  rounds  with  satisfactory  results. 
The  lift  now  awaits  its  carriage,  which  is  expected  to  be  delivered  this 
autumn.  The  entrance  doors  have  been  hung  and  the  arrangements 
for  ammunition  service  completed.  The  mechanism  of  the  lifts  has 
been  cared  for  during  the  year  and  operated  from  time  to  time. 

The  work  of  construction  of  the  battery  and  its  hydraulic  mechanism 
is  now  completed,  and  the  mounting  of  the  second  gun  alone  remains 
to  make  it  ready  for  service. 

At  the  close  of  the  fiscal  year  the  masonry  and  sand  emplacement  of 
the  battery  for  sixteen  12-inch  mortars  was  completed,  and  the  paving 
of  the  north  half  of  the  battery  was  completed.  The  sixteen  carriages 
were  in  place  and  thirteen  of  the  sixteen  mortars  mounted  thereon. 
The  remaining  three  mortars  are  at  the  battery  ready  for  mounting. 
All  the  slopes  have  been  sown  with  grass  seed. 

Five  experimental  shots  were  fired  from  one  of  the  mortars  to  test 
the  mortar  and  to  observe  the  effects  on  the  slopes.  The  trial  was  sat- 
isfactory. 

The  total  amount  of  masonry  in  the  ex)mpleted  battery  will  be  29,931 
cubic  yards,  and  of  sand,  150,345  cubic  yards. 

The  torpedo  shed  is  completed,  and  a  large  portion  of  the  material 
required  for  the  submarine  mining  defense  is  unpacked  and  stored. 

During  the  year  ending  June  30,  1894,  the  following  work  was  done 
on  one  emplacement  for  a  10-inch  gun  on  disappearing  carriage,  its 
adjacent  two  magazines  and  two  casemates  for  rapid-fire  guns: 

IJast  magazine, — The  excavation  was  made  for  the  foundation  of  the 
magazine,  entrance  gallery  and  ammunition  gallery  leading  to  gun 
emplacement,  and  for  passage  leading  to  a  casemate  for  rapid-fire  guns. 
The  masonry  for  the  magazine  and  gallery  walls  and  ceilings  was  com- 
pleted, and  the  earth  covering  put  on  and  sodding  begun. 

Second  magazine, — The  excavation  for  the  fonndation  of  the  magazine 
and  for  the  passage  leading  to  second  casemate  for  rapid-fire  guns  was 
completed.  The  masonry  of  the  magazine  and  the  passage  is  also 
practically  completed. 

The  paving  of  magazines  and  galleries  remains  to  be  done,  and  a 
small  portion  of  tiie  superior  slope  of  the  second  set  of  magazines. 
The  grading  and  sodding  of  the  slopes  also  remain  to  be  done. 

A  plan  for  the  drainage  of  the  entire  battery,  of  which  this  emplace- 
ment is  part,  has  been  prepared.  ,    ^^^.^ 
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The  total  quantity  of  excavation  to  June  30,  1894,  is  10,867  cubic 
yards,  being  the  entire  amount  required  for  the  two  sets  of  magazines. 
This  earth  has  all  been  used  in  the  magazine  covering  and  parapet  of 
battery. 

The  total  quantity  of  masonry  in  place  is  10,362.4  cubic  yards,  at  an. 
average  cost  of  $4,166  per  cubic  yard. 

Further  details  of  these  works  are  given  in  Appendix  Ko.  2. 

Lieut.  Col.  King  reports:  The  work  on  the  three  emplacements,  two 
for  10-inch  and  one  for  an  8-incli  gun,  was  continued,  and  now  all  are 
completed  as  far  as  they  can  be  carried  until  a  carriage  is  adopted. 
The  work  consisted  chiefly  in  laying  concrete,  earth  excavation,  embank- 
ment, and  sodding.  While  the  quantities  of  concrete  masonry  placed 
and  earth  excavated  are  about  the  same  as  last  year,  the  amount  of 
earth  embanked  is  about  three  times  as  great,  and  in  addition  to  this 
all  the  sodding  has  been  done  this  year,  though  the  total  expense  this 
year  was  less  than  that  of  last  year  by  $5,363.51.  This  is  partly  due 
to  some  of  the  materials  used  for  concrete  having  been  i)rocured  at  a 
much  lower  rate  than  heretofore;  for  instance,  broken  granite  has  been 
delivered  alongside  the  wharf  for  $1.18  per  cubic  yard. 

The  mortar  battery  under  construction  is  so  situated  that  it  has  been 
necessary  to  blast  the  magazines  and  mortar  pits  from  solid  rock,  and 
this  rock  excavation  has  constituted  an  important  item  of  the  work. 
Only  the  entrances  to  the  western  pits  remain  to  be  excavated.  The 
concrete  work  on  magazines  and  passageways  was  continued.  Sand 
for  constructing  embankments  was  brought  from  a  distance,  there 
being  no  surplus  earth  at  the  site.  About  half  of  the  filling  is  com- 
pleted. The  work  of  constructing  platforms  for  four  mortars  is  well 
advanced,  and  the  anchoring  bolts  are  set.  Three  i)latform8  are  ready 
for  the  lower  roller  paths  of  the  carriages.    Four  carriages  are  on  hand. 

Pkiladelphiaj  Fa, — In  charge  of  Maj.  C.  W#  Raymond,  Corps  of 
Engineers;  Division  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

No  work  other  than  that  of  preservation  and  repair  of  fortifications 
was  carried  on.  An  act  of  Congress  approved  January  6,  1893, 
authorized  the  sale  of  land  in  the  vicinity  of  Fort  Mifflin,  which  is 
within  the  limits  of  the  city  of  Philadelphia.  The  act  authorized  the 
Secretary  of  War  and  the  Secretary  of  the  Navy  to  sell,  at  such  price 
as  may  be  agreed  upon  by  the  Attorney-General  and  themselves,  and 
convey  to  the  International  Navigation  Comi>any  so  much  of  certain 
land  lying  outside  the  dike  or  river  bank  eastward  of  the  fort  as  would 
not,  in  the  judgment  of  these  officials,  be  prejudicial  to  the  interests  of 
the  United  States,  the  sale  to  be  subject  to  such  conditions  as  they 
should  deem  proper  for  the  public  interest. 

A  board,  consisting  of  Maj.  C.  W.  Eaymond,  Corps  of  Engineers; 
Civil  Engineer  C.  C.  Wolcott,  U.  S.  Navy,  and  Col.  Cecil  Clay,  chief 
clerk  of  the  Depfirtment  of  Justice,  was  appointed  to  consider  and 
report  upon  the  price  to  be  fixed  for  the  land  and  the  conditions  of  the 
sale  and  conveyance  deemed  proper  to  protect  the  public  interest. 

The  board  recommended  that  the  deed  conveying.the  land  shall  con- 
tain a  clause  reserving  to  the  United  States  the  right  to  erect,  maintain, 
and  control  dikes  or  other  works  of  improvement  upon  the  property; 
to  remove  the  same,  and  to  occupy  and  use  so  much  of  the  property  as 
may  be  necessary  for  these  purposes  at  all  times;  and  also  a  clause  pro- 
hibiting the  occupation  of  the  property  in  any  manner  or  by  anything 
which  may  be  in  any  way  dangerous,  deleterious,  or  damaging  to  any 
other  property  of  the  United  States,  whether  adjoining  that  conveyed 
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or  iu  its  vicinity;  and  that  the  sum  of  $16,000  be  fixed  as  the  price  to- 
be  paid  for  the  land  to  be  sold. 

The  report  of  the  board  is  to  be  found  in  Appendix  No.  3. 

Washington,  J).  G. — In  charge  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of 
Engineers,  with  First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  under  his 
immediate  orders  until  May  4,  1894;  Division  Engineer,  Col.  W.  P. 
Craighill,  Corps  of  Engineers. 

The  approved  project  of  defense  contemplates  emplacements  for  four 
12-inch  guns  on  lifts,  six  10-inch  and  three  8-inch  guns  on  disappearing 
carriages,  eight  12-incli  mortars,  and  submarine  mines  operated  from 
two  mining  casements,  of  which  one  is  completed. 

The  construction  of  emplacements  for  two  10-inch  guns  was  contin- 
ued until  the  latter  part  of  September,  1893,  when  it  had  been  com- 
pleted as  far  as  it  was  possible  until  the  carriages  for  the  guns  are 
decided  upon. 

Hampton  Roads,  Virginia, — In  charge  of  Maj.  C.  E.  L.  B.  Davis,  Corps 
of  Engineers,  with  First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  under 
his  immediate  orders  until  May  4,  1894;  Division  Engineer,  Col.  W.  P. 
Craighill,  Corps  of  Engineers. 

The  approved  project  of  defense  contemx>lates,  for  the  present,  five 
12-inch  guns  on  lifts,  ten  10-inch  guns  on  disappearing  carriages, 
thirty-two  12-inch  mortars,  and  submarine  mines  operated  from  two 
mining  casemates,  of  which  one  is  completed.  Emplacements  for 
three  10-inch  guns  have  been  completed  as  far  as  can  be  done  until  the 
carriages  to  be  use(l  are  decided  upon. 

Savannah,  Ga, — In  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers; 
Division  Engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

Funds  were  allotted  February  20.  1894,  for  the  construction  of  one 
mining  casemate,  which  is  now  in  progress. 

Fensacola,  Fla. — In  ^large  of  Capt.  P.  M.  Price,  Corps  of  Engineers, 
until  March  3, 1894,  and  after  that  date  in  charge  of  Capt.  F.  A.  Mahan, 
Corps  of  Engineers;  Division  Engineer,  Col.  C.  B.  Gomstock,  Corps  of 
Engineers. 

Funds  for  one  mining  casemate  were  allotted  August  28, 1893.  The 
work  was  commenced  and  completed  during  the  year;  its  cost  was 
$8,012.39. 

San  Francisco  Harbor,  California. — Oflacers  in  charge.  Col.  G.  H. 
Mendell,  with  Second  Lieut.  C.  A.  F.  Flagler  under  his  immediate 
orders,  and  Lieut.  Col.  W.  II.  H.  Benyaurd,  with  First  Lieut.  C.  L. 
Potter  under  his  immediate  orders,  all  officers  of  the  Corps  of  Engineers. 

The  approved  project  of  defense  contemplates,  for  the  present, 
eighteen  12-ineh  guns  on  lifts,  twenty-three  10-inch  and  thirteen  8-inch 
guns  on  disappearing  carriages,  fifteen  12-inch,  five  10-inch,  and  six 
8-inch  guns  on  nondisappearing  carriages,  one  hundred  and  forty-four 
12-inch  mortars,  and  submarine  mines  operated  from  seven  mining 
casemates. 

Two  mining  casemates  are  completed,  and  two,  while  incomplete, 
can  readily  be  completed  while  in  use. 

Col.  Mendell  has  charge  of  the  construction  of  emplacements  for 
three  10-inch  guns  on  disappearing  carriages  and  for  three  12-inch 
guns  on  nondisappearing  carriages,  and  of  a  battery  for  sixteen  12-inch 
mortars. 

The  emplacements  are  as  yet  unfinished,  though  it  is  expected  that 
two  platforms  and  carriages  will  be  ready  during  the  coming  fiscal 
year.  One  hundred  and  ten  feet  of  connecting  roadway  was  built;  the 
top  surfaces  of  six  magazines  were  plastered  and  P^^\J^A(3H\^  '^ 
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bitominoas  paiat,  making  them  waterproof.  There  remain  to  bo 
done:  Filling  gaps  in  parapets,  estimated  to  require  1,107  yards  of  con- 
crete; finishing  terrepleins  aud  platforms;  covering  the  top  surfaces 
of  masonry  with  a  layer  of  asphalt,  and  furnishing  elevatiug  machinery 
for  thxee  emplacements  and  overhead  travelers  for  six. 

Ground  was  broken  on  the  mortar  battery  in  A]pril,  1893.  During 
the  last  fiscal  year  the  excavation  of  the  battery  was  finished;  the 
rooms  and  passages  were  built,  plastered,  and  painted  with  bitumen; 
floors  of  artificial  stone  laid  in  all  th«  rooms  and  passages,  except  one 
passage.  The  masonry  structure  was  covered  with  earth,  sodded  or 
planted  in  grass,  completing  the  fill,  except  about  400  cubic  yards. 

The  mortar  pits  were  excavated  and  the  retaining  walls  of  the  slope 
were  built.  Two  platforms  were  laid  in  granite,  and  some  work  done 
on  two  other  platforms.  The  electric-light  system  was  put  in  working 
order  and  conduits  for  firing  wires  were  placed.  Gates,  doors,  windows, 
and  ventilators  were  put  in  place.  It  is  expected  that  the  battery 
proper,  with  its  sixteen  platforms,  will  be  comi)leted  the  present  year. 

Details  relating  to  these  batteries  are  given  in  Appendix  No.  4, 
#  Under  an  allotment  of  $72,000,  made  November  9, 1892,  from  appro- 
priation of  July  23,  1892,  Lieut.  Col.  Benyaurd,  in  February,  1893, 
commenced  tile  construction  of  emplacements  for  two  12-inch  guns  on 
nondisappearing  carriages.  During  the  past  year  the  concrete  work 
on  these  two  emplacements  was  completed  as  far  as  contemplated. 
A  layer  of  asphaltum,  with  an  average  tliickuess  of  about  4  inches,  was 
placed  upon  the  top  of  the  emplacements;  the  magazine  doors  were 
made  and  hung;  the  outside  work  was  plastered  and  a  coat  of  hard 
finish  placed  upon  the  interior  walls;  the  floors  were  laid,  and  every- 
thing finished  except  the  machinery  and  the  plastering  of  the  hoisting 
room  and  elevator  shaft.  This  latter  work  will  be  done  when  arrange- 
ments are  made  for  putting  in  the  platforms,  preparatory  to  mounting 
the  guns;  of  three  platforms  one  is  expected  to  be  built  this  year. 

Lieut.  Col.  JSenyaurd  commenced  the  construction  of  a  mining  case- 
mate in  January,  1893,  and,  with  the  exception  of  a  few  minor  details, 
completed  it  the  fiscal  year  preceding  the  last.  During  the  last  year 
the  doors  were  made  and  hung,  the  steps  leading  to  the  casemate 
were  put  in  place,  a  drain  was  put  in  on  top  of  the  work,  and  the 
slopes  weeded  and  cared  for. 

An  iron  folding  gate  was  placed  in  the  passageway  inside  the  outer 
door.  This  gate  can  be  locked  and  the  door  left  open  so  as  to  permit 
a  free  circulation  of  air  in  the  casemate.  The  casemate  is  completed, 
except  the  inside  woodwork  and  the  concrete  channel  for  the  cables 
outside  the  cable  gallery. 

The  act  approved  August  1, 1894,  appropriated  $400,000  for  the  con- 
struction of  gun  and  mortar  batteries,  and  $100,000  for  the  construction 
of  platforms.  The  former  amount  will  be  almost  wholly  applied  to 
commencing  the  construction  of  a  battery  for  three  12-inch  guns  on 
lifts  for  the  defense  of  Philadelphia,  and  of  two  emplacements  for  10- 
incli  disappearing  guns  for  the  defense  of  Pensacola. 

The  appropriation  of  $100,000,  with  that  of  $50,000  made  February 
18,  1893,  will  enable  all  the  G4  platforhis  to  be  built  in  the  mortar 
batteries  already  begun,  and  3  i)latforms  to  be  built  for  12-inch 
lion disappearing  guns.  Emplacements  for  two  12-iuch  nondisappear- 
ing guns,  for  seventeen  10-iuch,  and  five  8-inch  disappearing  guns  will 
all  await  platforms  by  the  end  of  the  fiscal  year;  and  additional 
empla<;ements  for  three  12-incli  guns  on  lifts  and  two  10-inch  guns  on 
disappearing  carriages  will  be  under  way.    Not  only  will  .they,.aw,a^t 
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platforms,  but. the  emplacements  can  not  be  completed  until  the  plat- 
forms are  built.  The  platforms  are  anchored  by  bolts  to  masses  of  con- 
crete, and  it  is  important  that  the  lower  roller  paths  of  the  platforms 
should  be  on  hand  when  these  masses  are  put  in  place,  since  the  bolts 
are  embedded  in  the  concrete  work  and  must  be  accurately  placed  to 
receive  the  roller  paths.  Thus,  while  appropriations  are  made  for  the 
construction  of  guns  and  of  their  emplacements,  the  end  of  these 
appropriations  is  not  attained  so  long  as  no  money  is  available  for  the 
construction  of  carriages.  The  Ordnance  Department  has  a  disappear- 
ing carriage  which  has  been  proved  to  be  perfectly  adapted  to  the  8- 
inch  and  10-inch  guns.  Were  that  Department  authorized  and  provided 
with  funds  to  turn  out  carriages  of  the  type  referred  to,  there  would  then 
be  a  prospect  of  five  12-inch  guns  and  twenty  four  guns  of  10-inch  and 
8-incli  caliber  being  Added  to  the  defenses  of  our  seacoast  and  capital. 
The  act  approved  August  1, 1894,  appropriated  $400,000  for  the  con- 
struction of  gun  and  mortar  batteries  and  $100,000  for  that  of  gun  and 
mortar  platforms.  From  these  appropriations  allotments  have  been 
made  as  follows : 

For  preparing  plans  and  estimates  of  certain  batteries  in  Portland  Harbor,  ^ 

Maine $1,200 

Completini?  mortar  battery  in  Boston  Harbor,  Massachnsetts .* 6, 400 

Commencing  a  battery  for  three  12-inch  g^ins  on  lifts  for  the  defense  of 

Philadelphia,  Pa../. 260,000 

Construction  of  three  emplacements  for  10  inch  guns  on  disappearing  car- 
riages for  the  defense  of  Pensacola  Harbor,  Flori da 105, 000 

Unallotted 27,400 


400,000 


For  completing  the  mounting  of  16  mortars  in  battery  for  the  defense  of 

Boston  Harbor,  Massa<ihiisett8 24, 000 

Same  for  32  mortars  for  the  defense  of  New  York  Harbor,  New  York 21, 000 

Same  for  16  mortars  and  for  one  12-inch  gun  on  non disappearing  carriage 

for  the  defense  of  San  Francisco  Harbor,  California 29, 641 

Unallotted _ 25,359 


100,000 


PRESERVATION   AND   REPAIR   OF   FORTIFICATIONS. 


An  act  approved  February  18,  1893,  appropriated  the  sum  of  $45,000 
to  be  applied  to  the  preservation,  etc.,  of  works  for  which  there  was  no 
special  appropriation.  Such  works  number  about  75.  In  other  words, 
the  amount  appropriated  averages  about  $600  per  work,  or  about 
enough  to  pay  for  one  custodian  at  each  place,  provided  all  was  devoted 
to  that  purpose,  and  was,  in  fact,  less  than  one-halfof  what  the  officers 
in  charge  of  different  works  estimated  as  necessary. 

During  the  year  11  new  platforms  were  constructed  and  2  x)latform8 
repaired  to  enable  artillery  target  practice  to  be  had  or  continued;  case- 
mates, buildings, revetments,  sewers,  fences,  and  sea  walls  were  rej)aired. 
As  authorized  by  law,  part  of  the  expense  of  the  clerical  force  of  this 
office  was  met  from  this  appropriation,  and  fort-keepers,  when  needed, 
were  paid  from  it. 

Last  fiscal  year  was  marked  by  numerous  and  severe  storms,  no  less 
than  seven,  which  occasioned  considerable  damage.  At  two  places  it 
was  estimated  that  the  cost  of  repair  would  amount  to  more  than  two- 
thirds  of  the  sum  appropriated.  But  funds  were  not  even  available 
for  completing  the  modification  and  the  construction  of  platforms  for 
artillery  practice,  so  the  damage  due  to  storms  could  not  be  repaired. 

!For  the  present  fiscal  year  the  sum  of  $45,000  was  again  a])propri- 
ated,  an  amount  far  too  small  for  meeting  urgent  demandaaOOglC 
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SITES  FOB  PORTIPICATIONS. 

V 

Fort  Mc Clary  Reservation^  Maine. — By  act  approved  January  23, 

1893,  Congress  authorized  the  Secretary  of  War  to  convey  to  school 
district  numbered  twelve  of  Kittery,  Me.,  a  certain  described  portion  of 
this  reservation  in  exchange  for  other  land,  and  appropriated  $900  for 
the  necessary  expenses,  and  for  the  purjpose  of  fitting  the  new  site  for 
the  accommodation  of  the  schoolhouse,  and  of  moving  the  said  school- 
house  to,  and  putting  it  up  on,  the  said  new  site.  The  transfer  of  the  sites 
was  accomplished  by  deed,  dated  June  22, 1893,  from  the  inhabitants  of 
the  school  district  numbered  twelve  of  Kittery,  Me.,  to  the  United 
States,  and  by  deed,  dated  December  4, 1893,  from  the  Seci^etary  of  War 
to  the  inhabitants  aforesaid. 

Contract  has  been  made  for  preparing  the  new  site  and  moving  the 
schoolhouse  and  establishing  it  thereon  for  $575.  At  the  close  of  the 
fiscal  year  the  foundation  on  the  new  site  was  ready  for  the  building. 

Cnshings  Island^  Portland  Harbor^  Maine. — The  project  for  the 
defense  of  Portland  Harbor  contemplates  the  establishment  of  batter- 
ies on  this  island.  The  owners  demanded  more  for  the  site  than  was 
thought  to  be  a  reasonable  price,  and,  as  authorized  by  the  act  approved 
August  18, 1890,  condemnation  proceedings  were  brought, looking  to 
the  acquisition  of  about  33.4  acres  of  land.  The  matter  was  taken  up 
by  the  United  States  district  court  in  December,  1893,  and  an  award 
of  $112,240  was  made.  This  was  accepted  by  the  Government  and  the 
payments  were  made  early  in  June,  1894,  excepting  one  item  of  $9,000 
due  the  company  owning  a  hotel  adjoining  the  property  taken,  this 
amount  being  in  compensation  for  certain  easements  holdover  the  land 
taken.  The  hotel  company  at  first  declined  to  settle  on  the  basis  of  the 
award,  claiming  that  by  an  appeal,  proposed  to  be  taken,  a  larger  sum 
could  De  recovered  from  the  United  States,  but  has  recently  decided  to 
accept  the  amount  awarded.    The  cost  of  this  site  is  $112,423.60. 

Grovers  Cliff,  Boston  Harbor,  Massachusetts, — Condemnation  pro- 
ceedings were  in  progress  at  the  commencement  of  the  fiscal  year  for 
the  acquisition  of  such  parts  of  the  sites  as  could  not  be  obtained  by 
agreement  with  the  owners. 

While  the  legal  proceedings  were  in  progress  offers  of  compromise  were 
received,  and  having  been  approved  by  the  Secretary  of  War,  the  dis- 
trict attorney  on  March  9, 1894,  by  direction  of  the  Attorney-General, 
discontinued  the  suits,  as  <^  a  good  title  has  been  obtained  to  all  the 
land  for  the  Government.'' 

The  total  area  acquired  in  this  vicinity  is  50.3  acres,  and  at  a  cost  of 
$270,642.79.  But  some  buildings  which  it  was  necessary  to  have 
removed  from  the  sites  were  sold  at  auction  for  $7,045,  so  the  net  cost  of 
the  property  was  $263,597.79. 

Sullivans  Island,  Charleston  Harbor,  South  Carolina, — The  Secretary 
of  War  informed  the  governor  of  the  State  of  South  Carolina,  April  3, 

1894,  that  the  project  for  the  defense  of  this  harbor  contemplated  the 
erection  of  three  batteries  on  this  island,  and  requested  his  cooperation 
in  obtaining  the  passage  of  an  act  by  the  legislature  of  the  State 
ceding  the  title  to,  and  jurisdiction  over,  the  sites  of  these  batteries  to 
the  United  States.  Section  355,  Revised  Statutes,  forbids  the  expend- 
iture of  public  money  upon  vsites  for  fortifications  to  be  built  by  the 
United  States  until  the  title  to,  and  the  jurisdiction  over,  the  same  are 
in  the  United  States. 
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SEA   WALLS  AND   EMBANKMIJNTS. 

Islands  in  !Sew  York  Harbor,  in  charfje  of  Lieut,  (.'ol.  H.  ^I.  Ilobert, 
Con>s  of  Engineers. 

Bedloes  Island. — ^The  sea  wall  has  been  in  need  of  repairs  for  a  num- 
ber of  years  and  Las  suffered  severely  from  storms  during  the  year, 
particularly  from  that  of  April  ,11,  1894,  and  its  condition  is  now  such 
that  the  process  of  deterioration  would  go  on  at  a  rapidly  increasing 
rate  in  succeeding  storms.  These  repairs  have  therefore  been  ordered, 
and  the  cost  will  be  defrayed  in  part  from  the  appropriation  for  pres- 
ervation and  repair  of  fortifications.  About  580  linear  feet  of  new 
wall  is  required  to  complete  the  circuit  of  the  island,  at  an  estimated 
cost  of  $25,000. 

Governors  Island. — During  the  past  year  the  riprapping  of  the  foun- 
dations of  the  walls  was  completed,  the  pointing  of  the  masonry  walls 
was  finished,  the  embankment  back  of  the  west  sea  wall  was  pro- 
tected by  covering  it  with  broken  stone  for  a  width  of  12  feet,  and  the 
old  engineer  landing  near  Castle  Williams  was  extended  and  repaired. 

The  project  for  sea  walls  onthis  island  is  completed,  and  no  further 
appropriation  is  needed  for  that  work  at  present. 

Davids  Island. — The  sea  wall,  954  feet  long,  completed  in  1890,  and 
its  embankment  arc  in  good  condition.  Slight  repair  to  the  embank- 
ment is  needed  where  heavy  storms  Ivave  washed  away  part  of  the 
earth. 

A  survey  of  the  shores  of  the  island,  made  in  June,  1891,  to  prepare 
estimates  of  cost  of  other  needed  sea  walls  upon  this  island,  showed 
that  protection  is  needed  Jit  the  west  shore,  north  of  the  coal  dock,  A 
suitable  sea  wall  with  embankment  at  this  place  is  estimated  to  cost 
$30,000. 

Estimates  for  other  sea  walls  were  also  presented,  but  they  are  not 
deemed  of  as  pressing  importance  as  this  one. 

Defenses  of  Baltimore^  Md. — Col.  W.  P.  Craighill,  Corps  of  Engi- 
neers, in  charge.  The  sea  wall  of  Fort  Mcllenry  is  in  need  of  exten- 
sive repairs,  the  cost  of  which  is  estimated  at  not  less  than  810,000. 


Officer  in  charge,  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  with 
First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  under  his  immediate  orders 
until  May  4,  1894;  Division  Engineer,  Col.  W.  P.  Craighill,  Corps  of 
Engineers. 

The  supply  of  water  is  dependent  upon  rain  water  stored  in  cisterns 
and  water  of  inferior  quality  pumped  through  iron  pipes  from  across 
Mill  Creek.  An  adequate  supply  of  wholesome  water  within  the  limits 
of  the  fortification  should  be  obtained,  if  possible.  The  act  of  February 
24,1891,  appropri9|ted  $6,000  for  an  artesian  well,  but  this  amount  is 
not  deemed  sufficient  to  sink  a  well  to  a  depth  thought  necessary. 
A  brief  account  of  x^revious  attempts  at  sinking  artesian  wells  and  a 
r^sum^'  of  information  collected  during  the  fiscal  year  ending  June  30, 
1893,  are  given  in  Appendix  6  A  of  the  report  of  the  Chief  of  Engineers 
for  that  year.  The  local  officer  recommends  an  appropriation  of  $14,000 
additional  to  the  $6,000  already  appropriated. 
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ESTIMATKS   OF   APrROPRIATIONS   KRQUIRBD  FOR  1895-'96. 

For  constrnction  of  gun  and  mortar  batteries,  to  be  applied  to  emplace- 
ments, and  platforniR,  and  mounting  guns  and  mortars $1, 000;  000 

For  purchase  of  land  for  fortifications 250, 000 

For  protection,  preservation,  and  repair  of  forti  iicat  ions 85, 000 

For  preparation  of  plans  for  fortifications 5, 000 

For  sea  walls  and  embankments 65,000 

For  artesian  well  at  Fort  Monroe,  Va '. .  14, 000 

For  purchase  of  submarine  mines  and  necessary  appliances  to  operate 

them  for  closing  the  channels  leading  to  our  principal  seaports 50, 000 

For  needful  casemates,  cable  galleries,  etc.,  from  which  to  operate  sub- 
marine mines 50,  000 

1,519,000 
THE  BOARD  OP  ENGINEERS. 

The  Boardy  as  at  present  constituted,  consists  of  the  following?  officers 
of  th6  Corps  of  Engineers:  Col.  Henry  L.  Abbot,  CoL  C.  B.  Comstock, 
Lieut.  Col.  Henry  M.  Robert,  and  Lieut.  Col.  G.  L.  Gillespie. 

CoL  G.  H.  Mendell,  Corps  of  Engineers,  is  also  a  member  of  the 
Board  when  it  is  acting  upon  matters  pertaining  to  defensive  works 
on  the  Pacific  coast;  and  Col.  W.  P.  Craighill,  Corps  of  Engineers,  is  a 
member  of  the  Board  when  it  is  considering  subjects  relating  to  defen^ 
sive  works  in  the  southeast  division. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief 
summary  of  the  reports  rendered  thereon : 

1893,  July  7.  On  gun  platform  for  8-inch  nondisappearing  carriage. 
August  5.  On  diameter  of  holes  for  hold-down  bolts  for  platforms 

for  8  inch  nondisappearing  carriage. 

August  23.  On  sites  at  Fort  Monroe  for  platforms  for  8-inch  barbette 
B.  L.  rifle. 

August  23.  On  Senate  bill  No.  54,  for  bridge  across  the  Hudson  River 
between  New  York  City  and  New  Jersey. 

August  23.  On  miuing  casemate  and  cable  gallery  at  Fort  Pickens, 
Fla. 

August  24.  On  Senate  bill  No.  296,  authorizing  the  construction  of 
bridges  over  the  Hudson  River  between  New  York  and  New  Jersey. 

September  12.  Detailed  plans  for  the  defense  of  Baltimore,  Md. 

September  13.  On  modifications  of  plans  for  emplcceraent  for  seven 
10-inch-gun  battery  at  Fort  Hamilton,  N.  Y. 

October  14.  On  repairs  rendered  necessary  at  Fort  Sumter,  S.  C,  on 
account  of  damage  by  storms. 

October  14.  On  retention  in  service  of  Mr.  Jay  Stone,  chief  clerk  and 
stenographer  to  the  Board. 

October  16.  On  the  use  of  iron  beams  in  place  of  concrete  arches  in 
gun-lift  battery  construction. 

October  14.  On  permanent  platforms  for  10-inch  and  12-inch  nondis- 
appearing barbette  carriages. 

October  28.  On  the  Payne  auto-mobile  torpedo. 

November  2.  On  hold-down  bolts  for  mortar  carriages. 

November  15.  On  Mr.  B.  Kind's  device  for  constructing  forts  and 
war  vessels. 

November  15.  On  the  use  of  a  positive  lock  for  hold-down  bolts  for 
mortar  carriages. 

December  18.  Detailed  plans  for  the  defense  of  Mobile,  Ala. 

1894,  January  29.  Detailed  plans  for  the  submarine  mine  defense  of 
Philadelphia,  Pa.  .     ^^riir> 
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February  15.  On  acquisition  of  land  for  the  defense  of  Key  West, 
Fla. 

M^'reh  6.  Detailed  plans  for  the  defense  of  the  mouth  of  the  Cape 
Fear  River  and  Wilmington,  N.  C. 

l^^a^ch  6.  Detailed  plans  for  the  submarine  mine  defense  of  the 
mouth  of  the  Cape  Fear  River  and  Wilmington,  N.  C. 

March  13..  On  modification  of  plans  for  2gun  battery  at  Portland 
Head,  Maine. 

March  22.  On  a  uniform  plan  for  firing  mortars  in  seacoast  batteries, 
accompanied  by  a  memorandum  by  Col.  Abbot  on  firing  arrangements 
for  the  typical  mortar  battery. 

April  3.  Detailed  plans  for  the  defense  of  Key  West,  Fla. 

April  5.  Detailed  plans  for  the  defense  of  Philadelphia,  Pa. 

April  24.  On  modification  of  plans  for  5-gun  battery  emplacement  at 
Fort  Wadsworth,  N.  Y. 

April  25.  On  acquisition  of  land  for  the  defense  of  Key  West,  Fla. 

In  the  performance  of  the  duties  of  the  Board  The  following  personal 
examinations  were  made: 

Under  the  orders  of  the  Chief  of  Engineers,  dated  September  14, 1893, 
the  Board  made  an  inspection  of  the  defensive  sites  at  New  Castle,  Del,, 
Delaware  City,  Finns  Point,  and  Fort  Delaware. 

Under  the  orders  of  the  Chief  of  Engineers,  dated  December  13, 1893, 
the  Board  made  an  inspection  of  the  defensive  sites  at  Wilmington, 
N.  C,  and  at  the  mouth  of  the  Cape  Fear  River. 

Under  the  orders  of  the  Chief  of  Engineers,  dated  December  13, 1893, 
the  Board  made  an  inspection  of  the  defensive  sites  at  Key  West,  Fla. 

Under  the  orders  of  the  Chief  of  Engineers,  dated  March  8, 1894,  the 
Board  made  an  inspection  of  sites  for  the  defense  of  San  Diego,  Cal., 
of  the  mouth  of  the  Columbia  River,  and  of  Puget  Sound. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  individ- 
ual members  of  the  Board  have  been  otherwise  engaged,  as  follows: 

1.  Col.  Henry  L.  Abbot,  the  president  of  the  Board,  has  continued 
as  Division  Engineer  of  the  Northeast  Division;  as  president  of  the 
Board  to  establish  harbor  lines  for  the  harbor  of  New  York  and  its 
adjacent  waters,  and  as  member  of  the  Board  of  Ordnance  and  Forti- 
fication. He  has  also  served  as  president  of  a  board  for  the  examina- 
tion of  officers  of  the  Corps  of  Engineers  with  a  view  to  promotion ;  as 
president  of  a  board  to  consider  and  report  on  proposed  docks  at  Squaw 
Island,  Niagara  River,  and  under  instructions  from  the  Chief  of  Engi- 
neers, dated  July  30,1892,  June  30, 1893,  and  March  1,1804,  has  inspected 
the  engineering  works  in  the  charge  of  Lieut.  Cols.  Robert,  Hains,  Gil- 
lespie, Smith,  Mansfield,  and  King,  Corps  of  Engineers,  as  well  as  those 
of  the  six  district  officers  of  the  Northeast  Division. 

2.  Col.  C.  B.  Comstock  has  served  as  Division  Engineer  of  the  South- 
west Division;  as  member  of  the  Board  of  Visitors  to  the  U.  S.  Engi- 
neer School;  as  president  of  the  Mississippi  River  Commission;  as 
member  of  the  board  to  establish  harbor  lines  for  the  harbor  of  New 
York  and  its  adjacent  waters;  as  member  of  the  board  to  establish 
harbor  lines  for  the  port  of  Philadelphia;  has  been  a  member  of  a 
board  to  make  investigation  as  to  certain  bridges;  as  member  of  a 
board  to  consider  and  report  on  proposed  docks  at  Squaw  Island, 
Niagara  River;  as  member  of  a  board  for  the  examination  of  Engi- 
neer officers  with  a  view  to  promotion;  and  has  been  a  member  of  a 
general  court-martial. 

3.  Lieut.  Col.  Henry  M.  Robert  has  been  the  disbursing  officer  of  The 
Board  of  Engineers.    He  has  conducted  the  various  works  of  river  and 
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harbor  improvement  and  fortifications  under  his  charge,  and  has  served 
as  a  member  of  the  Board  of  Visitors  to  the  TJ.  S,  Engineer.  School ;  as 
a  member  of  the  board  for  establishment  of  harbor  lines  for  the  har- 
bor of  'New  York  and  its  adjacent  waters,  and  of  Stamford  Harbor, 
Connecticut,  and  as  member  of  a  board  for  examination  of  officers 
of  the  Corps  of  Engineers  with  a  view  to  promotion.  He  is  also  charged 
with  the  supervision  of  the  construction  of  a  bridge  across  Nortons 
Creek,  Hempstead,  K.  Y. 

4.  Lieut.  Col.  G.  L.  Gillespie,  in  addition  to  conducting  the  various 
works  of  river  and  harbor  improvement  and  of  harbor  defense  with 
which  lie  was  charged  during  the  year,  has  continued  to  serve  as  a 
member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer  School,  and  as 
a  member  of  the  harbor  line  boards  for  the  harbors  of  Kew  York,  and 
of  Stamford,  Bridgeport,  and  Norwalk,  Conn.  He  has  also  been  desig- 
nated to  represent  the  War  Department  at  the  Sixth  Congress  of 
Internal  Navigation  to  be  held  at  The  Hague,  Netherlands,  July  22 
to  28,  1894. 

POST  OF  W1L.LETS  POINT,  N.  Y.— U.  S.  ENGINEER  SCHOOL — BATTALION 
OF  ENOINBEES — ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers. 

POST  OF  W^ILLETS  POINT,  N  Y. 

At  the  close  of  the  fiscal  year  the  garrison  coijsisted  of  23  commis- 
sioned o£&cers  and  380  enlisted  men,  including  officers  and  noncom- 
missioned officers  of  the  general  stall',  student  officers,  and  enlisted 
men  of  the  Hospital  Corps.  This  is  a  gain  of  2  officers  and  45  enlisted 
men  in  strength  over  last  year's  report. 

U.  S.  ENGINEER  Si^HOOL. 

During  the  year  3  engineer  officers  and  4  line  officers  completed  the 
course,  and  1  artillery  and  4  infantry  officers,  who  have  completed  the 
laboratory  duty,  are  still  engaged  in  the  practice  work  of  planting  and 
operating  torpedoes,  which  will  be  completed  October  1, 1894.  First 
Lieut.  A.  B.  Shattuck,  Twenty-fifth  Infantry,  was  relieved  from  duty 
at  U.  S.  Engineer  School  May  2, 1894,  in  compliance  with  Special  Orders 
100,  Adjutant-General's  Office,  April  28,  1894, 

All  have  manifested  intelligence  and  interest  in  the  work  and  are 
entitled  to  certificates  of  proficiency  in  one  or  more  of  the  branches 
they  have  been  studying  and  i)racticing. 

BATTALION  OF  ENGINEERS. 

The  legal  strength  of  the  Battalion  of  Engineers  is  5  companies  of 
150  men  each,  with  a  sergeant-major  and  a  quartermaster-sergeant, 
and  is  officered  by  details  from  the  commissioned  officers  of  the  corps. 

The  present  strength  is  17  officers  and  466  enlisted  men. 

The  authorized  strength  of  Companies  A,  B,  and  C,  which  are 
stationed  at  Willets  Point,  is  133  men  each,  and  of  Company  E,  stationed 
at  West  Point,  N.  Y,,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  152,  and 
the  total  gain  200,  making  a  net  gain  of  48  men. 

The  Battalion  of  Engineers  has  been  employed  during  the  year  ||^ 
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engineer,  ponton,  and  torpedo  drills,  infantry  drills,  rifle  practice,  and 
photography,  and  Company  E,  at  West  Point,  has  assisted  in  the 
instruction  of  cadets  in  military  engineering  and  ponton  drill. 

Of  the  5  companies  constituting  the  legal  strength  of  the  battalion,! 
company  at  present  exists  only  on  paper.  In  time  of  threatened  danger 
to  our  seacoast,  engineer  troops  will  be  called  upon  to  prepare  the 
fixed  submarine  mining  defenses  of  our  harbors.  With  the  full  legal 
strength,  their  number  must  be  insuflScient  for  this  work,  when  we 
consider  the  number  of  places  to  be  simultaneously  prepared.  Mining 
casemates  are  building,  several  are  completed;  but  the  necessary  force 
to  plant  the  mines  to  be  oi>erated  from  these  casemates  does  not  exist. 
Some  slight  relief  may  be  obtained  by  restoring  each  and  every  com- 
pany to  its  full  legal  strength  of  150  men.  Supposing  this  done,  750 
men  is  but  a  small  nacleus  around  which  to  further  develop  engineering 
enlisted  strength  in  time  of  danger.  The  fifth  company  thus  restored 
to  an  active  existence,  one  of  the  others  should  be  stationed  on  the 
Pacific  coast;  and  by  its  presence  there  valuable  time  would  be  saved, 
which  otherwise  would  be  devoted  to  the  transportation  of  the  com- 
pany across  the  continent,  when  that  coast  is  threatened. 

Among  the  recommendations  of  Lieut.  Col.  W.  R.  King,  Corps  of 
Engineers,  commanding  this  battalion,  is  one  to  increase  the  pay  of 
noncommissioned  ofiicers.  Especially  should  some  increase  be  given 
to  those  who  are  detailed  as  first  sergeants  of  companies;  and  $40  per 
month  for  the  first  two  years'  service,  with  increments  as  now  for 
additional  years  of  service,  would  not  be  excessive  for  this  classof  non- 
commissioned officers..  Some  ideaof  the  intelligence anddutiesrequked 
of  them  may  be  had  from  the  more  detailed  report  of  Lieut.  Col.  King, 
to  be  found  in  Appendix  No.  5. 

E>'GINEER   DEPOT. 

The  engineer  depot  is  the  repository  of  tools  and  materials  for 
pontoon  bridges,  sieges,  torpedo  service,  and  instruments  for  surveys 
and  astronomical  work  upon  which  the  Corps  of  Engineers  may  be 
engaged. 

Some  additions  have  been  made  to  the  stock  of  pontoon  materials, 
and  those  on  hand  have  been  overhauled  and  repaired  when  necessary. 

Surveying,  astronomical,  and  electrical  instruments  have  been 
rei)aired  by  enhsted  men  detailed  for  the  purpose,  and  such  new 
instruments  as  were  needed  for  issue  to  officers  in  the  field  have  been 
purchased  in  the  usual  manner. 

Torpedo  materials  have  also  been  procured  and  sent  to  such  points 
as  have  been  designated  for  storage. 

About  84  miles  of  single  and  multiple  cable  for  torpedo  defense  has 
been  bought  and  about  60  miles  of  it  has  been  delivered. 

A  new  concrete  tank  for  storing  cable,  the  third  in  number,  has  been 
built  and  the  cable  is  now  being  stored  in  it. 

Experiments  with  explosives,  building  materials,  and  with  the  Sims 
Edison  tori)edo  have  been  continued  during  the  year. 

Minor  repairs  have  been  made  to  buildings,  and  the  engineer  models 
sent  to  the  World's  Columbian  Exposition  have  been  received  back, 
unpacked  and  properly  arranged  and  labeled  in  the  model  building. 

Suitable  additions  have  been  made  to  the  Engineer  School  Library 
of  recent  books  on  military  and  civil  engineering  and  kindred  scien- 
tific subjects. 
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STATEMENT  OF   FUNDS. 

Congress  has  at  various  times  appropriated  as  follows: 

1.  For  engineer  depot  at  Willets  Point,  N.  Y.,  for  tiscal  year  ending  June 

30,1894 $11,000.00 

ilxpended  and  pledged 10,612.37 

2.  For  engineer  depot  at  \V  illets  Point,  N.  Y.  (no  limit),  for  lireproof  store- 

house      16,000.00 

J  uly  1, 1894,  balance  unexpended  and  available 2, 931. 21 

3.  For  torpedoes  for  harbor  defense,  act  September  22, 1888 : 

July  1,  1893,  balance  unexpended 5,000.00 

July  1, 1894,  balance  unexpended  and  available 5, 000. 00 

4.  For  torpedoes  for  harbor  defense,  act  March  2, 1889 : 

July  1,1893,  balance  unexpended 18,362.87 

July  1,  1894,  balance  unexpended  and  available 9, 169. 03 

5.  For  torpedoes  for  harbor  defense,  act  August  18,  1890 : 

July  1,  1893,  balance  unexpended 24,598.85 

July  1, 1894,  balance  unexpended  and  available 23,072.60 

6.  For  torpedoes  for  harbor  defense,  act  February  24, 1891 : 

July  1,  1893,  balance  unexpended 83. 70 

7.  For  torpedoes  for  harbor  defense,  acts  March  2,  1889,  and  August  18, 

1890  (reallotments  for  purchase  of  submarine  cable) : 
July  1,  1893,  balance  unexpended 74, 961. 12 

8.  Board  of  Ordnance  and  Fortification,  act  February  24, 1891  (for  tele- 

graph line  between  Forts  Wadsworth  and  Hamilton,  N.  Y.) : 
September  12,  1893,  amount  allotted 1,  275. 00 

9.  For  engineer  depot  at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending 

June  30, 1895 10,000.00 

There  will  be  required  for  the  fiscal  year  ending  June  30,1896,  for  the 
engineer  depot  at  Willets  Point,  N.  Y.,  the  following,  viz : 

1.  For  incidental  expenses  of  de^ot $5, 000. 00 

2.  For  purchase  of  materials  for  instruction  of  battalion 500. 00 

3.  For  purchase  and  repair  of  instruments 3, 000. 00 

4.  For  purchase  and  binding  of  professional  works  for  library 500. 00 

Total 9,000.00 

(See  Appendix  !No.  5.) 

RIVER   AND    HARBOR    IMPROVEMENTS. 

The  ftinds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  last  tiscal  year  were  derived  from 
the  appropriations  by  the  river  and  harbor  act  approved  July  13, 1892, 
and  appropriations  in  the  sundry  civil  act  approved  March  3,  1893,  for 
certain  works  on  account  of  which  contracits  were  to  be  made  for 
completion  as  provided  in  the  acts  of  September  19, 1890,  and  July  13, 
1892,  and  such  balances  of  former  appropriations  as  were  available. 

A  brief  statement  derived  from  the  reports  of  the  officers  in  charge 
of  the  several  works  hereinafter  given  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
the  amount  expended,  and  estimate  of  amount  required  for  its  comple- 
tion. 

Section  2  of  the  river  and  harbor  act  approved  March  2,  1867, 
requires  that  the  Secretary  of  War  shall  annually  submit  to  Congress 
a  full  estimate  of  the  entire  and  permanent  completion  of  each  river 
and  harbor  work,  and  of  the  amount  that  can  be  profitably  expended 
on  each  uncompleted  work  in  the  next  fiscal  year. 

Reports  are  appended  of  the  work  accomplished  in  the  removal  of 
wrecks  obstructing  or  endangering  navigation,  as  provided  for  in 
section  4  of  the  river  and  harbor  act  approved  June  11,  1880,  and 
enlarged  by  provision  in  the  river  and  harbor  act  of  ^Jt^iggg^V^jiJ^^ie 


20  REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  harbor  lines 
have  been  established  at  the  following  localities:  Greenport  Harbor, 
Patchogue  Hiver,  Harlem  River,  Westchester  Creek,  and  Niagara  River 
at  Squaw  Island,  New  York;  Shrewsbury  River  near  Sea  Bright,  N.J. ; 
Delaware  River  at  Pbiladelphia,  Pa.,  and  Camden,  N.  J.;  Ohio  River 
between  Martins  Ferry  and  Bellaire,  Ohio;  Missouri  River  at  Kansas 
City,  Kans.,  and  Kansas  City,  Mo.;  Superior  Bay  and  Oconto  Harbor, 
Wisconsin;  Saint  Joseph  Harbor,  Michigan;  San  JFrancisco  Bay  and 
Oakland  Harbor,  and  Napa  Eiver  at  Napa,  Cal.;  and  Everett  Harbor, 
Washington, 

Examinations  were  made,  whenever  required  by  the  committees  of 
Congress,  of  bills  authorizing  the  construction  of  bridges  upon  which 
the  views  of  the  War  Department  were  desired.  Of  the  bills  so  exam- 
ined, 32  originated  in  the  Senate  and  57  in  the  House  of  Representatives. 

During  the  fiscal  year  examinations  were  made  of  such  plans  and 
locations  as  were  submitted  by  parties  interested  of  bridges  proposed 
to  be  built  over  navigable  waters  subject  to  the  approval  of  the  Secre- 
tary of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement  is 
given  of  the  action  had  in  such  cases. 

Under  sections  4  and  5  of  the  river  and  harbor  act  ai)proved  Septem- 
ber 19, 1890,  persons,  corporations,  or  associations  owning  or  controlling 
bridges  over  navigable  waterways  of  the  United  States,  which  are 
unreasonable  obstructions  to  the  free  navigation  of  such  waters,  after 
being  ftiven  a  reasonable  opportunity  to  be  heard,  have  been  notified 
to  so  alter  the  bridges  as  to  render  navigation  through  or  under  them 
reasonably  free,  easy,  and  unobstructed.  In  each  case  the  changes 
required  to  be  made  were  specified  in  Ihe  notice,  and  reasonable  time 
was  prescribed  in  wbich  to  make  them.  A  detailed  statement  of  the 
cases  iii  given  further  on  in  this  report. 

Reports  made  in  comjiliance  with  the  requirements  of  section  2  of  the 
river  and  harbor  act  of  July  6,  1884,  and  section  4  of  that  of  August  5, 
188G,  of  instances  in  which  piers,  breakwaters,  or  other  works  built  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied, 
or  injured  by  a  corporation  or  an  individual,  will  be  found  in  Appendix 
A  A  A. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook  the  works,  as  follows: 

West  of  the  Kocky  Mountains:  Pacific  Division,  Col.  George  H. 
Mendell.  East  of  the  Eocky  Mountains:  Northeast  Division,  Col. 
Henry  L.  Abbot;  Southeast  Division,  Col.  William  P.  Craighill;  South- 
west Division,  Col.  Cyras  B.  Comstock;  Northwest  Division,  Col. 
Orlando  M.  Poe. 

South  Pass  of  the  Mississippi  River. — During  the  fiscal  year  ending 
June  30,  1894,  the  legal  channel  was  maintained  at  the  head  of  the  ])ass 
and  through  the  jetties  at  its  mouth ;  but  during  a  period  of  fifteen  days 
such  channel  was  not  maintained  through  the  pas*^  itself. 

ATLANTIC   COAST   AND   GULF   OF  MEXICO. 

IMPROVEMENT    OF  RIVERS   AND  HARBORS  IN  MAINE  AND  NEW  HAMP- 
SHIRE. 

This  district  was  in  the  charge  of  Lieut.  Col.  Peter  C.  Ilains,  Corps 
of  Engineers. 

J.  )St.  Croix  River,  Maine. — An  examination  and  survey  of  the  St. 
Croix  liiver  were  made  under  the  provisions  of  the  river  and  harbor 
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act  of  Angrixst  11, 1888,  and  the  reports. on  same  were  published  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1890  (page  403).  The 
available  depth,'at  mean  low  water,  over  the  shoals,  was  found  to  be 
fron)  6.5  to  9.5  feet,  and  in  the  upper  part  of  the  harbor  at  Calais  but 
1.5  feet.  The  channel  was  also  narrow.  In  the  report  on  the  survey  it 
was  proposed  to  obtain  a  channel  12  feet  deep  at  mean  low  tide,  with  a 
general  width  of  200  feet,  but  narrowed  to  150  and  100  feet  at  the  upper 
end.  Such  an  improvement  would  enable  steamboats  to  reach  landings 
at  the  upper  end  of  the  harbor,  and  would  allow  large  lumber  vessels 
to  fully  load  at  the  wharves,  instead  of  having  to  drop  downstream 
about  4  miles  to  complete  their  cargoes. 

An  api>ropriation  of  $35,000  was  made  by  act  approved  September 
19, 1890,  coupled  w  ith  the  proviso  *'  that  the  Government  of  the  Domin- 
ion of  Canada  shall  expend  a  like  sum  in  the  improvement  of  said  river.'' 

Ko  work  has  yet  been  done,  pending  action  by  the  Dominion  Govern- 
ment, and  none  of  the  appropriation  has  been  expended. 

Julyl,  1893,  balance  unexpended $35,000.00 

July  1,  1894,  balance  unexpended *35,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 245, 000. 00 

<  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  1.) 

^.  Lnbec  Channel,  Maine, — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Oampobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  tide,  and 
but  2  feet  at  low  water  of  spring  tides. 

The  project,  adopted  in  1879  and  subsequently  modified,  was  for  a 
channel  275  feet  wide,  300  feet  wide  in  the  bends,  and  12  feet  deep  at 
mean  low  tide. 

The  expenditures  to  June  30,  1893,  amounted  to  $108,954.42. 

The  exx)enditure8  during  the  fiscal  year  just  ended  were  20  cents, 
making  the  total  expenditures  to  the  close  of  the  year  8168,954.08. 

At  the  close  of  the  fiscal  year  1891  the  project  had  been  practically 
eomj)leted,  and  no  work  has  been  done  since. 

Under  the  provisions  of  the  river  aiul  harbor  act  of  September  19, 
1890,  au  examination  of  Lubec  Channel  was  made,  and  the  report  was 
published  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1891 
(page  616). 

July  1,  1893,  balance  unexpended $-15. 58 

June  30,  1894,  amount  expended  during  fiscal  year .26 

July  1,  1894,  balance  unexpended 45. 32 

Amount  appropriated  by  act  of  August  17,  1894 5,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 1 5, 045. 32 

(See  Appendix  A  2.) 

3.  Moosabec  BaVj  Maine. — Before  the  improvement  was  commenced 
the  entrance  at  the  eastern'end  of  Moosabec  Keach  was  difficult,  the 
channel  being  crooked,  with  ledges  on  either  hand.  The  direct  entrance 
was  obstructed  by  a  bar,  on  which  the  depth  was  only  about  0  feet  at 
mean  low  tide. 


*The  act  of  An<:^u8t  17,  1894,  authorizes  the  Secretary  of  War,  iu  his  discretiou,  to 
expend  this  amount  in  the  improvement  of  Lubce  Channel. 
tTo  this  must  be  added  the  amount  transferred  from  !St.  Crobc  P^Y^r.i     QQQip 
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The  project,  adopted  in  1881,  provided  for  a  chanuel  14  feet  deep  at 
mean  low  tide  and  not  less  than  200  feet  wide  through  the  bar  at  the 
eastern  entrance  to  the  reach.  In  1888  the  project  was  extended  to 
provide  for  widening  the  14-foot  channel  to  300  feet,  for  removal  of 
ledges  obstructing  the  channel,  and  for  the  construction  of  a  small 
breakwater  to  divert  cross  currents. 

The  expenditures  to  June  30,  1893,  were  $00,793.65.  At  that  date 
thft  300  foot  channel  had  been  completed  dto  the  full  projected  width 
and  depth,  the  breakwater  had  been  built,  and  a  small  quantity  of 
ledge  had  been  removed. 

Tlie  expenditures  during  the  past  year  amounted  to  $14,638.36. 

The  operations  consisted  in  excavation  of  1,047  cubic  yards  of  ledge 
obstructing  the  western  approach  to  the  dredged  channel,  making  a 
depth  of  16  feet  at  mean  low  tide.  The  price  was  $13.35  per  cubic  yard, 
measured  in  place. 

Another  contract,  was  made  March  22, 1894,  for  continuing  the  removal 
of  ledge  in  the  western  approach  to  the  channel,  at  813.25  per  cubic 
yard,  measured  in  place.  It  is  expected  to  remove,  under  this  contract, 
about  800  yards,  the  contract  to  be  completed  during  the  i)resent 
season.  The  work  was  commenced  in  May,  1894,  and  was  in  progress 
at  the  close  of  the  fiscal  year. 

Tlic  benefits  derived  from  the  improvement  are  not  local,  the  thor- 
oughfare being  extensively  used  by  coastwise  vessels,  both  as  a  harbor 
of  refuge  and  as  a  sheltered  route. 

July  1,  1893,  balance  unexpended $24, 206. 35 

June  30,  189^1,  amount  expended  during  fiscal  year 14,  638. 36 

July  1,  1894,  balance  unexpended 9.  567. 99 

July  1,  1894,  outstanding  liabilities $300.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 9,000.00 

9, 300. 00 

July  1,  1894,  balance  available 267. 99 

Amount  appropriated  by  act  of  August  17,  1894 6,  000. 00 

Amoun t  available  for  fiscal  year  ending  June  30,  1895 ,. .       6, 267. 99 

f  Amount  (estimated)  required  for  completion  of  existing  project 59,  000. 00 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\         harbor  act  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  3.) 

4,  Xarraguagus  Ri  rer,  Maine. — The  obstruction  to  navigation  consisted 
in  a  bar  at  the  mouth  of  the  river,  over  which  there  was  a  navigable 
depth  of  less  than  G  feet  at  mean  low  tide,  and  less  than  4  feet  at 
extreme  low  tide. 

The  project  for  iniprovement  is  to  dredge  a  channel  not  less  than  200 
feet  wide,  having  11  feet  depth  at  mean  low  tide  from  the  deep  water 
of  the  bay  to  Loug  Point,  and  a  depth  of  9  feet  from  thence  to  the 
anchorage. 

The  expenditures  to  June  30,  1893,  amounted  to  §27,543.72.  At  that 
date  there  had  been  dredged  an  11 -foot  channel  from  the  deep  water  in 
the  bay  in  toward  the  new  steamboat  wharf,  90  feet  wide,  with  a  space 
in  front  of  the  wharf  300  feet  wide.  From  the  new  steamboat  wharf  to 
the  old  one  near  Long  Point  the  channel  was  100  feet  wide,  with  a  turn- 
ing basin  in  front  of  the  old  wharf  300  feet  wide. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
amounted  to  $15.08.     No  worJi  was  in  progress  dsirjjng^|;\i§@^gl^^Pro- 
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posals  for  dredging  were  opened  October  3,  1892,  and  again  November 
IC,  1892,  but  each  time  all  bids  were  rejected,  the  prices  being  high. 
The  work  will  be  again  advertised. 

Julyl,  1893,  balance  unexpended $7,456.28 

Juno  30,  1894,  amount  expended  during  fiscal  year 15. 68 

July  1,  1894,  balance  unexpended 7,  440. 60 

Amount  appropriated  by  act  of  August  17,  1894 5, 000.  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 12, 4 40.60 

I  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896    10,  000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  4  ) 

5,  Breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Maine. — The  anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well  as 
the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas  from 
southerly  directions,  at  times  rendering  the  anchorage  insecure,  and 
the  lauding  of  passengers  and  freight  at  the  wharves  difficult. 

The  original  project  was  to  construct  a  riprap  breakwater  in  a  direct 
MuQ  from  Porcupine  Island  to  Dry  Ledge,  and  thence  to  within  a  short 
distance  of  Mount  Desert  Island.  The  direction  of  that  portion  west 
of  Dry  Ledge  was  afterwards  slightly  changed,  so  that  the  westerly 
end  of  the  breakwater  would  be  somewhat  farther  to  the  southward. 
In  January,  1893,  the  project  was  again  amended,  and  now  provides  for 
a  breakwater  on  the  direct  line  first  proposed,  but  somewhat  shorter, 
terminating  at  a  distance  of  about  600  feet  from  the  low-water  line  on 
Mount  Desert  Island,  reducing  the  estimated  cost  to  somewhat  more 
than  one-half  iihat  of  the  project  of  1890,  but  answering  all  neeilful 
requirements. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  amounted  to  $53,535.92.  At  that  date  the  part  of  the  breakwater 
between  Porcupine  Island  and  Dry  Ledge  had  been  completed,  and 
9,921  tons  of  stone  had  been  deposited  in  the  work  west  of  Dry  Ledge. 

The  expenditures  during  the  fiscal  year  just  ended  were  $47,534.00. 

At  the  close  of  the  fiscal  year  1893  work  was  in  progress,  under  con- 
tract, on  that  part  of  the  breakwater  west  of  Dry  Ledge.  The  contract 
was  completed  early  in  October,  1893,  the  entire  quantity  of  stone  deliv- 
ered under  the  contract  being  49,258  tons;  the  breakwater  west  of  Dry 
Ledge  was  at  that  time  completed  to  full  section  for  a  distance  of  325  feet. 

November  22, 1893,  a  contract  for  continuing  the  construction  of  the 
breakwater  was  made  with  William  S.  Whit<3  of  llockland,  Me.,  at  97 
cents  per  ton,  about  50,000  tons  of  stone  to  be  deposited.  The  con- 
tractor commenced  work  late  in  April,  1894,  and  at  the  close  of  the 
fiscal  year  about  one-half  the  amount  of  stone  covered  by  the  contract 
had  been  deposited  in  place. 

July  1,1893,  balance  .unexpended $96,464.08 

June  30, 1894,  amount  expended  during  liscal  year 47, 534.  60 

July  1,1894,  balance  unexpended 48,929.48 

July  1, 1894,  outstanding  liabilities $1*4,  450. 00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 24, 250. 00 

48,700.00 

July  1, 1894,  balance  available 229.48 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 Digitized  by \j. 10, 229. 48 
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{Amount  (estimated)  required  for  completion  of  existing  project $260,200.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

See  Appendix  A  5.) 

C.  Bagacluce  River ^  Maine, — The  Bagfadnce  is  a  small  stream  that 
empties  into  Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the 
river  divides  into  two  branches,  one  called  Northern  Bay,  and  the  other 
South  Bay.  Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of 
water  of  about  700  acres  area,  the  bottom  of  which  for  the  greater  part 
is  bare  at  low  tide.  There  is  a  narrow  channel  that  runs  from  Bridges 
Point  to  Bowdens  Wharf,  which  had  a  depth  of  less  than  2  feet,  and  is 
obstructed  by  ledges  near  Wiuslows  Island.  The  South  Bay  is  obstructed 
by  ledges  at  Johnsons  Narrows.  A  project  for  the  improvement  of  the 
Northern  Bay  was  adopted  in  1890,  which  has  for  its  object  the  secur- 
ing of  a  channel  100  feet  wade  and  6  feet  deep  at  mean  low  tide,  from 
Bridges  Point  to  Bowdens  Wharf,  at  an  estimated  cost  of  $45,000.  It 
is  also  intended  to  remove  a  small  quantity  of  rock  obstructing  the 
southern  channel  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,875. 

The  expenditures' to  the  close  of  the  fiscal  year  ending  June  30, 1893, 
amounted  to  $219.72. 

Theexpenditures  duringthe  year  ending  June30, 1894,  were$ll,780.28, 
making  the  total  expenditures  $12,000. 

In  July,  1893,  the  work  of  dredging  the  channel  was  commenced, 
under  contract  with  Edgar  P.  Lovering,  and  was  continued  until  the 
latter  partjof  the  following  November,  when  the  funds  were  exhausted. 
Thirty  thousand  and  fifty-two  cubic  yards  of  material  was  dredged 
and  506J  tons  of  large  bowlders  was  removed.  The  channel  was 
dredged  its  entire  length  for  a  width  of  40  feet,  but  the  full  project^ed 
depth  was  not  obtained  throughout.  There  is  now  an  available  depth 
of  about  2  feet  more  than  before  the  improvement  was  commenced. 

July  1,  1893,  balance  unexpended 11,780.28 

June  30,  1894,  amount  expended  during  fiscal  year 11,  780.  28 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 29, 875.  00 

;  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1896    25, 000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  6.) 

7.  Penobscot  River j  Maine. — The  improvement  of  the  Penobscot  River 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less 
than  150  feet  wide,  12  feet  deep  at  low  tide,  as  far  up  as  Bangor.  At 
that  time  the  channel  was  shoal  and  dangerous. 

At  IJangor  the  deptli  did  not  exceed  about  6  feet  at  lowest  stages, 
and  navigation  was  obstructed  by  numerous  rocks  and  ledges.  The 
work  was  continued  until  1880,  and  included  also  the  removal  of  obstruc- 
tions in  the  harbor  at  Bangor  and  at  Bucksport,  tlie  expenditures 
aggregating  $198,000.  No  further  work  was  done  until  1884,  when 
a  project  was  adopted  for  widening  the  channel  at  Bangor,  and  for 
certain  improvements  in  the  river  below  near  Crosbys  Narrows,  at  an 
estimated  cost  of  $75,000.  While  this  work  was  in  progress  a  survey 
was  made,  under  the  river  and  harbor  act  of  1880,  from  Bangor  to 
Bucksport  Narrows,  and  a  project  was  submitted  for  securing  a  22  foot 
depth  between  Bucksport  and  VVinterport,  at  an  estimated  cost  of 
$365,000,  making  the  combined  cost  of  the  two  projects  $440,9^^ [^he 
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act  of  September  19,1890,  appropriated  $25,(i00,  and  provided  for  dredg- 
ing near  Sterns  Mill. 

Another  survey  was  ordered  by  the  act  of  September  19, 1890,  which 
was  made,  and  the  report  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1892  (pp.  633-540). 

The  general  project  under  which  the  improvement  of  the  Penobscot 
Eiver  is  now  being  carried  on  may  be  stated  as  follows:  To  widen  the 
channel  at  Bangor  to  300  feet  and  a  depth  of  11  feet  at  extreme  low 
tide;  to  widen,  straighten,  and  deepen  the  channel  near  Crosbys  Nar- 
rows and  near  Sterns  Mill  to  a  depth  of  12  feet  at  extreme  low  tide, 
and  to  secure  a  channel  depth  of  22  feet  at  mean  low  tide  between 
Bucksport  and  Winterport,  the  estimated  cost  of  the  entire  work  being 
$440,000. 

This  estimate  includes  the  cost  of  the  jetties  at  Frankfort  Flats  and 
High  Head,  in  order  to  contract  the  waterway  should  contraction  be 
necessary.  It  is  thought,  however,  that  as  the  deposit  of  sawdust  and 
mill  waste  into  the  river  has  in  a  large  measure  been  stopped,  and  as 
the  channels  at  these  places  were  obstructed  chiefly  by  this  material, 
the  contraction  works  may  not  be  necessary.  The  channel  at  Frankfort 
Flats  was  dredged  in  1890  to  22  feet.  Subsequently  it  filled  up  on  the 
sides  to  some  extent,  the  full  depth  in  mid-channel  being  maintained. 
A  recent  survey  shows  that  it  has  scoured  out  again,  and  there  now 
exists  a  navigable  channel  not  less  than  500  feet  wide,  and  22  feet  or 
more  in  depth  at  low  tide.  As  this  is  all  the  project  aims  at,  no  further 
works  of  any  kind  are  needed  at  Frankfort  Flats. 

The  channel  at  High  Uead  which  had  deepened  in  1891,  from  natural 
causes,  subsequently  filled  up  to  some  extent,  so  that  it  became  advis- 
able to  dredge  a  channel  the  full  depth  and  width  called  for  by  the 
project.  A  recent  survey  shows  that  it  has  deepened  again  so  that 
there  is  an  available  depth  of  22  feet  at  low  tide,  though  the  channel  is 
not  as  wide  as  it  should  be. 

If  the  dredging  now  in  progress  at  High  Head  gives  as  good  results 
as  that  at  Frankfort  Flats  has  done,  and  there  is  every  reason  to  believe 
that  it  will,  MO  further  work  on  this  section  of  the  river  will  be  neces- 
sary. Under  any  circumstances  it  is  believed  that  any  filling  that  may 
take  place  in  the*  future  will  be  but  temporary.  A  slight  spring  freshet 
will  clear  it,  as  it  has  done  at  Frankfort  Flats. 

The  construction  of  jetties  at  Frankfort  Flats  and  High  Head  should 
be  avoided  if  practicable,  on  account  of  their  great  cost. 

Under  the  circumstances  no  appropriation  is  asked  for  the  Penobscot 
River. 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  aggregated  $348,300,  and  the  expenditures  under  the  various 
projects  to  the  same  date  amounted  to  $302,510.45.  The  results  were 
the  widening  and  deepening  of  the  channel  at  Bangor  from  a  depth  of 
6  feet  at  extreme  low  tide  toll  feet,  for  a  width  of  300  feet;  the  removal 
of  rocks,  ledges,  and  other  obstructions;  the  removal  of  a  shoal  near 
Bucksi>ort,  and  a  general  increase  in  depth  and  width  of  channels  from 
the  mouth  up  to  Bangor. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
amounted  to  $16,754.32. 

The  operations  consisted  in  widening  the  channel  at  Bangor  to  the 
fall  width  of  360  feet,  which  was  completed  late  in  November,  1893. 
The  dredging  of  the  channel  to  22  feet  at  mean  low  tide  at  High  Head 
was  also  commenced,  and  was  in  progress  at  the  close  of  the  fiscal  year. 

A  contract  for  the  latter  work,  and  for  redredging  where^^li^^annel 
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has  shoaled  at  Bangor,  was  made  May  9, 1894,  all  the  work  to  be  done 
during  the  present  season. 

July  1, 1893,  balance  unoxpemled $45, 789. 55 

Juno  30, 1894,  amount  expended  during  fiscal  year 16, 754. 32 

Jul,v  1, 1894,  balance  unexpended 29, 035. 23 

July  1, 1894,  outstanding  liabilities. $500.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 17, 025. 00 

17,525.00 

July  1, 1894,  balance  available 11,510.23 

i  Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

<  Submitted  in  compliance  -with  requirements  of  sections  2  of  rivor  aud 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.) 

S.  Belfast  Harbor,  Maine. — Originally  the  harbor  was  not  deep 
enough  to  accommodate  the  commerce.  At  one  place  the  depth  was 
only  about  4  feet  at  mean  low  tide.    . 

In  1876  a  project  for  dredging  was  adopted,  and  the  work  was  com- 
pleted in  1879,  at  a  cost  of  $22,000.  No  more  work  was  done  until 
1890,  when  a  new  project  was  adopted  by  which  it  was  proposed  to 
dredge  a  channel  250  to  300  feet  wide,  and  15  feet  deep  at  mean  low 
tide,  from  the  deep  water  at  the  entrance  to  the  upper  harbor;  to 
dredge  an  area  on  tJie  north  side  of  the  harbor  to  a  depth  of  8  feet, 
and  to  dredge  an  area  on  the  south  side  of  the  channel  to  a  depth  of 
13  feet. 

The  total  expenditures  up  to  June  30,  1893,  were  $35,020.05.  At 
that  date  the  8d:bot  dredging  had  been  completed,  and  the  dredging  at 
the  channel  of  entrance  was  in  progress. 

The  expenditures  during  the  last  fiscal  year  were  $9,973.95. 

Operations  during  the  year  consisted  in  dredging  the  channel  of 
entrance  under  contract.  Forty  thousand  and  forty  cubic  yards  of 
material — all  that  the  funds  would  allow — was  dredged,  making  the 
full  depth  of  15  feet  at  mean  low  tide  for  a  width  of  from  125  to  225 

July  1,  1893,  balance  unexpended $9, 973. 95 

June  30,  1894,  amount  expended  during  fiscal  year 9,  973. 95 

Amount  appropriated  by  act  of  August  17,  1894 8,  000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 24,  000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    24,  000. 00 
iSubmitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
Imrbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(8ee  Appendix  A  8.) 

!J,  Camden  Harbor,  Maine. — Before  the  improvement  was  com- 
menced vessels  drawing  more  than  G  feet  could  not  reach  the  wharves 
at  low  tide. 

The  improvement  projected  is  to  dredge  an  area  at  the  eastern  part 
of  the  entrance  to  a  depth  of  12  feet  at  mean  low  tide;  to  dredge  a 
channel  on  each  side  of  the  harbor,  and  the  approach  to  the  same,  to  a 
depth  of  10  feet  at  mean  low  tide;  to  dredge  small  channels  at  the 
upper  end  of  the  harbor  to  a  depth  of  5  feet  at  mean  low  tide;  and, 
after  the  completion  of  the  above  items,  to  dredge  the  middle  ground 
of  the  harbor  to  the  same  depths  as  the  adjacent  channels. 

The  expenditures  under  the  present  project,  to  the  close  of  the  fiscal 
year  ending  June  30, 1893,  were  $11,011.03.    As  a  rcsult^U^^^^^rn 
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channel  had  been  dredged  to  a  depth  of  10  feet  at  mean  low  tide 
throughout  its  entire  length,  including  the  approach,  the  latter  to  a 
width  of  125  feet,  and  the  channel  itself  to  a  width  of  100  feet. 

The  expenditures  during  the  last  fiscal  year  were  $11,934.28. 

Operations  during  the  year  consisted  in  completing  the  dredging  of 
the  channel  of  entrance,  and  the  area  at  the  eastern  part  of  the  entrance, 
and  about  400  feet  of  the  10-foot  channel  on  the  eastern  side  of  the 
harbor.  After  the  dredging  was  completed,  11  large  bowlders  which 
obstructed  the  entrance  were  removed  by  hired  labor,  at  a  cost  of 
about  8550. 

July  1, 1893,  balance  unexpended $11,958.07 

June  30, 1894,  amount  expended  during  fiscal  year 11, 934. 28 

July  1, 1894,  balance  unexpended 23.  79 

July  1, 1894,  outstanding  liabilities 10.00 

July  1,1894,  balance  available 13.  79 

Amount  appropriated  by  act  of  August  17, 1894 12,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 12, 013. 79  . 

{Amount  (estimated)  required  for  completion  of  existing  project 25,000.00 
Anionutthat  can  be  profitably  expendedin  fiscal  yearcnding  June.30,1896    25, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  actfl  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  9.) 

10.  Rockland  Harbor^  Maine. — The  location  of  Rockland  Harbor  is 
such  that,  besides  accommodating  its  own  commerce,  it  atitbrds  a  con- 
venient refuge  for  large  numbers  of  coasting  vessels.  When  the  proj- 
ect for  a  breakwater  was  adopted  the  harbor  was  open  to  easterly 
storms,  the  anchorage  was  unsafe,  and  the  seas  often  broke  over  the 
wharves. 

The  project,  as  originally  adopted  in  1881,  provided  for  two  break- 
waters, one  starting  from  Southwest  Ledge  in  the  harbor  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640 
feet,  the  other  starting  from  Jameson  Point  and  extending  south- 
ward about  1,900  feet.  The  estimated  cost  was  8550,000.  The  top  of 
each  breakwater  was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended,  so  as  to  bring  the  top  of  the  break- 
water from  Jameson,  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
$650,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the 
second  breakwater  from  Southwest  Ledge  in  a.  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection.  The  estimated  cost  of  the 
new  project  was  $632,500,  this  being  inclusive  of  the  part  already 
constructed. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  there  had 
been  expended  on  the  breakwater  the  sum  of  $199,136.45,  and  about 
220,054  tons  of  stone  had  been  placed  in  position. 

The  above  expenditures  liad  resulted  in  protecting  a  part  of  the  har- 
bor, giving  a  secure  harbor  of  refuge  for  many  vessels  that  trade  near 
this  port. 

During  the  fiscal  year  ending  June  30,  1894,  the  ex])enditurcs  were 
$19,859.05.  ^ 

At  the  close  of  the  fiscal  year  1893  the  work  of  extending  the  break- 
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water  was  in  progress  under  a  contract  with  William  S.  White.  Oper- 
ations were  continued  until  the  close  of  August,  1803,  when  tlie  contract 
was  completed.  Tbirty-seven  thousand  five  hundred  and  nineteen  tons 
of  stone  were  delivered  under  this  contract  in  all,  building  about  236 
linear  feet  of  breakwater.  A  small  beacon  was  constructed  to  mark  the 
end  of  the  work.  The  total  (luantity  of  stone  deposited  in  the  break- 
water up  to  the  present  time  is  234,110  tons,  and  the  work  is  practically 
completed  to  a  point  2,451  feet  from  the  shore. 

July  1,  1893,  balance  unexpended $20,  86H.  55 

Juno  30,  1894,  amount  expended  during  fiscal  year 19,  859. 05 

July  1,  1894,  balance  unexpended 1, 004. 50 

Amount  appropriated  by  act  of  August  17,  1894 80, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 31, 004. 50 

{Amount  (estimated)  required  for  completion  of  existing  project 382, 500. 00 
Amount  tliat  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river    and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  10.) 

11.  Kennebec  River,  Maine. — Before  the  improvements  were  com- 
menced tlie  main  channel  of  the  river  between  the  foot  of  Swan  Island 
and  Gardiner  was  obstrncted  by  shoals  near  Beef  Rock,  with  only  10 
feet  of  water  at  mean  low  tide,  by  dangerous  sunken  ledges  in  Love- 
joy  Narrows,  by  a  shoal  below  South  Gardiner,  with  only  8  feet  on  it 
at  mean  low  tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steam- 
boat channel  to  the  west  of  Swan  Island  (at  Hatchs  Rock)  was 
obstructed  by  a  shoal  over  which  there  was  only  7^  feet  of  water,  and  the 
channel  between  Gardiner  and  Augusta,  a  distance  of  6J  miles,  was 
obstructed  by  shoals  which  gave  only  a  navigable  depth  of  3^  feet  of 
water  in  low  summer  tides. 

Appropriations  were  made  at  various  times  between  1827  and  1852 
for  improving  the  river,  but  the  first  regular  project  was  adopted  in 
18(5(),  and  was  for  removing  rocks  and  straightening  and  deepening  the 
upper  ])art  of  the  river.    The  estimated  cost  was  850,000. 

In  1808  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
the  estimate  was  increased  to  880,000.  In  1871  the  project  was 
extended,  the  additional  cost  being  estimated  at  813,000,  making  the 
estimate  for  the  entire  project  $93,000.  It  was  again  extended  in  1872 
to  include  the  removal  of  ledges  in  Lovejoy  Narrows,  at  an  additional 
estimated  cost  of  830,603.  01.  This  project  was  modified  in  1873,  and 
as  modified  was  completed  in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island  and  near  the  north  end  of  it-  The  estimated  cost 
of  this  project,  which  was  completed  in  1883,  was  $20,500. 

The  river  and  harbor  act  of  lvS8G  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  the  further  improvement  of  the  river,  giving  12 
feet  clear  dei)th  at  low  tide  up  to  the  Upper  Sands  Bar,  near  South 
Gardiner,  10  feet  from  thence  to  Uinckley  Shoal,  and  8  feet  from 
thence  to  Augusta,  together  with  an  improvement  of  the  steamboat 
channel  west  of  Swan  Island  to  9  feet  at  mean  low  tide.  The  esti- 
mated cost  of  this  project  was  8410,500,  which  estimate  was  subse- 
quently increased  to  8428,500. 

In  August,  189L\  the  projcc  t  was  revised,  and  a  general  project  for 
the  improvement  adopted," as  follows  :  For  a  chanuel^t(j)t^^^^feet 
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up  as  far  as  Sands  Island;  12  feet  from  thence  to  Hinckley  Shoal,  and 
10  feet  from  thence  to  Augusta;  a  steamboat  channel  9  feet  deep  west 
of  Swan  Island,  and  the  removal  of  old  bridge  piers  at  Hallowell,  all 
the  above  depths  being  referred  to  mean  low  tide.  The  estimated  cost 
of  the  revised  project  is  $388,500. 

The  total  expenditures  for  the  river  up  to  June  30, 1893,  were 
$310,208.39. 

The  following  work  had  been  accomplished  :  The  channel  near  Beef 
Rock  had  been  improved  to  give  a  clear  depth  of  over  12  feet,  and  a 
training  wall  nearly  completed.  The  dangerous  rocks  in  Lovejoy  Nar- 
rows had  been  removed  to  a  depth  of  12  feet,  and  the  channel  straight- 
ened. The  shoal  near  South  Gardiner  had  been  deepened  from  8  to  10 
feet,  the  ledge  at  Nehumkeg  had  been  removed  to  12  feet,  the  steam- 
boat channel  Avest  of  Swan  Island  had  been  deepened  to  9  feet,  and 
near  the  head  of  the  island  to  10  feet,  the  channel  between  Gardiner 
and  Augusta  had  been  deepened  to  6^  to  7  feet,  though  some  shoaling 
had  since  taken  place,  and  the  old  piers  of  the  bridge  at  Hallowell  had 
been  removed.  A  jetty,  about  1,500  feet  long,  had  been  built  at  Upper 
Sands  Bar. 

The  expenditures  for  the  year  ending  June  30,  1894,  have  been 
$48,760.78. 

Dredging,  under  contract,  was  in  progress  until  the  last  of  October, 
1893.  Ninety-two  thousand  three  hundred  and  seventy- eighjfc  cubic 
yards  of  material,  in  all,  was  dredged  under  this  contract,  making  a 
depth  of  12  feet  at  mean  low  tide  at  Upper  Sands  Bar,  Gardiner, 
Browns  Island,  and  Hinckley  Lower  Shoal,  and  10  feet  at  mean  low 
tide  at  Hinckley  Upper  Shoal. 

Excavation  of  ledge  to  15  feet  at  mean  low  tide  at  Lovejoy  Narrows 
was  in  progress  during  the  season  of  1893until  the  27th  of  November, 
when  work  was  suspended  for  the  winter.  At  the  date  of  suspension 
about  611  cubic  yards  of  rock  had  been  taken  out,  or  nearly  one-third 
the  total  quantity  contemplated  by  the  contract. 

The  excavation  was  resumed  early  in  May,  1894,  and  was  in  progress 
at  the  close  of  the  fiscal  year. 

The  deposit  of  stone  in  the  Beef  Rock  Jetty,  which  was  in  progress 
at  the  close  of  the  fiscal  year  1893,  was  finished  ea.rly  in  August. 

The  stone  deposited  in  this  way  during  the  summer  of  1893  amounted 
to  0,044  tons,  practically  completing  the  jetty. 

July  1, 1893,  balauco  unexpended $85,141.61 

June  30,  1894,  amouut  exi)ended  during  tiscul  year 48,  760. 78 

July  1,  1894,  balance  unexpended 36,380.83 

July  1,  1894,  outstanding  liabilities $1, 261. 92 

July  1,  1894,  amount  covered  by  uncompleted  contracts.  ..#...  15, 899. 25 

17,161.17 

July  1,  1894,  balance  available 19,219.66 

Amount  appropriated  by  act  of  August  17, 1894 50,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 69,  219. 66 

f  Amount  (estimated)  required  for  completion  of  existing  project . .....   113, 500. 00 

'eai 


!  A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100,000.00 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  11.) 

12,  RarraseeJcet  River,  Idaine. — The  act  approved  March  3, 1881,  pro- 
vided-that  a  survey  be  made  of  this  river.    The  survey  \7a^-ymy^|i^in 
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July  of  tbat  year,  and  a  rei3ort  submitted  in  December  by  tlie  engineer 
of  the  district. 

The  river  empties  into  Casco  Bay  at  Stockbridges  Point,  about  12 
mile»  northeast  of  Portland.  From  Stockbridges  Point  up  to  Westoiis 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
no  obstruction  to  navigation* 

From  Westons  Point  up  to  Freeport  Landing,  a  distance  of  4,500 
feet,  the  depth  diminishes  so  that  for  the  greater  part  of  the  distance 
the  bottom  of  the  river  is  3^  feet  out  of  water  at  mean  low  tide.  The 
rise  and  fall  of  tides  here  is  9  feet.  The  project  recommended  in  1881 
was  the  dredging  of  a  channel  not  less  than  60  feet  wide  and  3  feet 
deep  at  mean  low  tide  up  to  Freeport,  and  a  turning  basin  180  feet  wide 
*  at  the  head  of  the  channel.  The  estimated  cost  of  the  improvement 
recommended  was  $13,000. 

No  appropriation  was  made  for  the  work,  liowever,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the 
improvement  was  submitted  January  4,  1889.  This  project  w^as  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide.  The  estimated  cost  of  the  project  was 
$30,000. 

No  work  had  been  done  up  to  the  close  of  the  fiscal  j'ear  ending  June 
30,  1893.>  The  expenditures  had  been  $47.80.  Proposals  for  doing  the 
work  were  opened  October  3,  1892,  and  again  November  16,  1892,  but 
in  each  case  the  prices  were  considered  high  and  all  the  bids  were 
rejected. 

The  expenditures  during  the  year  ending  June  30, 1894,  were  $669.20, 
making  the  total  expenditures  $717. 

Bids  for  doing  all  the  dredging  covered  by  the  existing  project  were 
again  invited,  and  were  opened  September  30,  1893.  A  contract  was 
made  with  Moore  &  Wright,  of  Portland,  Me.,  at  17J  cents  per  cubic 
yard,  the  work  to  be  done  during  the  present  season. 

July  1,  1893,  balance  unexpended $25,952.20 

Juue  30, 1894,  amouut  expended  during  fiscal  year 669.  20 

July  1,  1894,  balance  unexpended 25,283.00 

July  1,  1894,  outstanding  liabilities $300. 00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 24,000.00 

24,300.00 

July  1,  1894,  balance  available 983.00 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  18C5 5, 983. 00 

(See  Appendix  A  12.) 

13.  Portland  Marhor^  Maine. — The  entrance  to  the  main  part  of  the 
harbor  of  Portland  or  the  anchorage  has  always  been  good,  but  prior  to 
the  improvements  made  by  the  Government  the  approach  to  the  inner 
harbor  was  obstructed  by  a  shoal  known  as  the  middle  ground,  over 
which  the  depth  was  only  from  8  to  10  feet  at  mean  low  tide,  while 
between  it  and  Stamford  Ledge  the  greatest  available  deptli  was  only 
IG  leet.  Besides,  the  best  part  of  the  wharf  front  of  the  city  was 
exposed  to  the  swell  from  the  Atlantic,  which  sometimes  made  it  dan- 
gerous for  vessels  to  lie  at  the  docks,  and  the  depth  along  this  front 
was  in  some  places  as  little  as  4  feet,  making  a  part  of  it  unavailable 
for  commercial  purposes. 

Digitized  by  V^OOQ  l"C 
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The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  183G; 
It  was  completed  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undertaken  by  authority  of  act  of  Congress  of  1868. 
The  project  was  at  that  time  to  excavate  a  channel  300  feet  wide 
through  the  southern  slope  cf  the  middle  ground  to  a  depth  of  20  feet 
at  mean  low  tide,  and  the  removal  of  the  bar  oft'  the  Grand  Trunk 
wharves  to  the  same  depth. 

In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  rt  was  again  amended  so  as  to  provide  for  a  width 
of  500  feet. 

In  1872  the  improvement  of  Back  Cove  was  added  to  the  project, 
and  in  December  of  that  year  the  project  was  further  amended  by  pro- 
viding for  the  dredging  of  the  inner  harbor  up  to  the  harbor  commis- 
sioner's lines  to  a  depth  of  10  feet.  By  1876  all  the  contemplated 
improvements  had  been  executed  except  some  dredging  in  the  inner 
harbor. 

In  1881  Congress  made  an  appropriation  for  the  further  imi)rovement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  eiitire  removal 
of  the  shoal  known  as  the  middle  ground,  at  an  estimated  cost  of 
8160,000.    The  project  was  completed  in  1885. 

In  1886  the  Board  of  Trade  of  Portland  asked  for  the  further  improve-, 
ment  of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  1886  this 
project  was  adopted,  the  estimated  cost  being  $135,000.  This  is  the 
project  now  in  process  of  execution. 

The  total  amount  expended  on  the  harbor  up  to  June  30,  1893,  inclu- 
sive of  all  works  of  improvement,  was  8551,336.43.  These  expenditures 
resulted  in  giving,  by  means  of  the  breakwater,  partial  protection  to 
vessels  at  the  lower  wharves,  and,  by  means  of  dredging,  an  available 
depth  to  navigation  of  29  feet  at  mean  low  tide — a  depth  sufficient  to 
accommodate  the  largest  class  of  ocean  steamers. 

The  expenditures  during  the  vear  ending  June  30,  1894,  have  been 
8385.22. 

No  work  was  done  during  the  year.  In  February,  1894,  the  project 
was  amended  to  cover  the  widening  of- the  upper  end  of  the  29-foot 
channel,  and  the  opening  of  a  25-foot  channel  to  connect  the  deep 
water  in  the  lower  part  of  the  harbor  with  that  in  the  upper  part. 

A  contract  was  made  May  12, 1894,  for  doing  the  new  work,  amount- 
ing to  about  150,000  cubic  yards  of  dredging,  to  be  commenced  Julv 
15,  1894. 

July  1,  1893,  balance  unexpended $25, 1 40.  (»2 

June  30,  1894,  amount  expended  during  fiscal  year 8^5. 22 

July  1,  1894,  balance  unexpended 24, 755.  40 

July  1,  1894,  outstanding  liabilities $200.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 23,  625. 00 

23,825.00 

July  1,  1894,  balance  available 930.40 

(See  Appendix  A  13.) 

14,  Channel  in  Back  CovCj  Portland,  Me. — Before  any  work  was 
done  toward  improving  Back  Cove  there  existed  no  channel,  properly 
considered  as  such.  Only  the  rudiments  of  an  old  channel  existed, 
and,  for  the  most  part,  even  this  was  nearly  dry  at  low  tide. 

The  first  project  adopted  had  for  its  object  the  dredging  of  a  chan- 
nel, 100  feet  wide  and  8  feet  deep  at  mean  low"  tide,  from  Turkeys  Bridge 
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to  the  ''  stone-slied  wharves."  The  estimated  cost  was  $10,000.  The 
project  was  completed  iu  1874. 

A  survey  was  made  iu  1886,  aud  a  new  project  adopted,  having  in 
view  the  widening  of  the  channel  to  300  feet  and  deepening  it  to  12 
feet  at  mean  low  tide,  with  a  turning  basin  at  the  upper  end.  The 
estimated  cost  was  $180,000.  This  project  is  now  in  process  of  execu- 
tion. 

The  expenditures  under  the  existing  project  to  the  close  of  the  fiscal 
year  ending  June  30, 1893,  amounted  to  $76,330.  21.  At  that  date  the 
channel  had  been  extended  for  a  distance  of  about  1,400  feet  to  a  width 
of  100  feet;  about  1,400  feet  to  a  width  of  1:65  feet,  and  the  remaining 
length  to  a  width  of  90  feet,  with  a  turning  basin  400  feet  wide  at  the 
upper  end,  all  to  the  depth  of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  were 
$204. 92.    Practically  no  work  was  done  during  the  last  fiscal  year. 

A  contract  was  made  January  11,  1894,  for  dredging  to  the  extent  of 
about  110, 000  cubic  yards,  the  work  to  be  done  during  the  present 
season. 

July  1, 1893,  balance  unexpended $19,  919. 79 

J  une  30,  1894,  anMuut  expended  during  fiscal  year 204. 92 

July  1, 1894,  balance  unexpended 19, 714. 87 

J  uly  1, 1894,  outstanding  liabilities $200. 00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 15,  620. 00 

15.820.00 

July  1, 1894, balance  available 3,894.87 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 23, 894. 87 

{Amount  (estimated)  required  for  completion  of  cxistiufjf  project 63,  750.00 
Amount  that  can  beprotitably  expended  in  fiscal  yearending  June  30,1 896    50,  OOO.OQ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  14.) 

15.  Saco  River ^  Maine. — The  first  work  done  on  the  Saco  River  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers, 
placing  beacons  or  buoys,  aud  removing  obstructions.  Prior  to  this 
the  depth  ot  water  on  the  bar  was  only  about  2  feet  at  mean  low  tide, 
while  njuch  of  the  river  was  deeper.  The  entrance  was  also  dangerous 
in  rough  weather,  and  the  numerous  projecting  rocks  and  ledges  in  the 
river  proper,  in  connection  with  the  swift  currents,  made  its  navigation 
dangerous. 

In  18GG  a  plan  was  proposed  for  the  improvement  of  the  mouth  of 
the  river,  and  a  project  adopted  in  18G7.  The  project  was  for  the  con- 
struction of  a  breakwater  at  the  mouth  of  the  river,  the  removal  of 
sunken  rocks,  and  the  rebuilding  of  some  of  the  most  important  piers, 
against  which  vessels  might  drift  without  damage.  The  project  was 
c(mipleted  in  1873  at  a  cost  of  81G9,275. 

Nothing  more  was  done  on  the  Saco  until  1883,  when  a  resurvey  of 
the  breakwater  was  made  and  a  new  in'oject  submitted  for  raising  and 
renairing  it,  and  extending  it  out  to  Sharps  Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885,  and  a  project  submitted  for  the  improve- 
ment of  the  river  proper  from  its  mouth  to  the  head  of  navigation.  In 
188G  and  1888  appropriations  were  made  for  repairing  and  raising  the 
breakwater,  and  for  improving  the  river.    In  1890  the  two. j^rojects 
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were  combined,  so  that  the  one  now  in  process  of  execution  is  for 
improving  the  Saco  River,  including  the  breakwater,  and  the  construc- 
tion of  a  jetty  opposite  the  same. 

The  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1893,  were  $291,697.29,  and  resulted  in  removing  the  dangerous  ledges, 
in  constructing  piers  to  prevent  vessels  from  being  swept  on  the  rocks, 
in  constructing  a  substantial  breakwater  on  the  north  side  of  the 
entrance,  and  the  construction  of  a  jetty  on  the  south  side  of  the 
entrance  to  contract  the  channel  way  with  a  view  to  obtaining  a  greater 
depth  over  the  bar. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  were 
J15,364.53,  which  have  been  applied  to  extending  the  jetty  on  the  south 
side  of  the  entrance,  and  to  the  construction  of  two  small  jetties  at 
Cow  Island,  which  latter  were  completed  in  November,  1893. 

The  jetty  on  the  south  side  of  the  entrance  has  been  extended  to  a 
point  about  4,500  feet  from  the  shore,  and  the  effect  has  been  to  obtain 
deeper  water  than  formerly,  though  the  projected  depth  has  not  yet 
been  ftilly  secured. 

The  jetties  at  and  near  Gow  Island  have  in  a  measure  caused  a  deep- 
ening of  the  channel,  but  it  is  proposed  to  dredge  about  50,000  cubic 
yards  of  material  from  the  channels  at  Factory  Island,  and  at  and  near 
Cow  Island. 

Jnly  1, 1893,  balance  unexpended , $30,077.71 

June  30, 1894,  amount  expended  during  fiscal  year 15, 364. 53 

Julv  1, 1894,  balance  unexpended 14, 713. 18 

July  1, 1894,  outstanding  liabilities 2,487.47 

July  1, 1894,  balance  available 12,225.71 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

Amount  available  for  fiscal  year  ending  J uno  30, 1895 22, 225. 71 

{Amount  (estimated)  required  for  completion  of  existing  project 62,  500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A 15.) 

16,  York  Harbor^  Maine.-- A.  survey  of  York  Harbor  was  made  in 
August,  1884,  in  compliance  with  the  requirements  of  the  river  and 
harbor  act  of  July  5,  1884.  and  a  project  suggested  having  for  its 
^object  the  widening  of  the  cnanuel  in  three  bends  where  the  width  did 
'  not  exceed  75  feet  and  where  the  tidal  currents  are  very  strong.  At 
the  points  referred  to  the  channel  was  to  be  widened  by  dredging  to 
10  feet  at  mean  low  tide,  that  being  about  the  ruling  depth  in  the 
river.  The  estimated  cost  of  the  improvement  was  $25,000.  It  was 
found  that  the  prices  on  which  the  estimate  was  based  were  too  low,  so 
that  in  1887  the  estimate  was  increased.to  $30,000. 

In  1888  the  estimate  was  again  revised,  as  some  of  the  material  to 
be  removed,  which  was  supposed  to  be  gravel  and  bowlders,  proved  to 
be  solid  ledge.    The  estimate  that  year  was  $44,000. 

The  total  expenditures  up  to  June  30, 1893,  were  $35,023.94.  These 
expenditures  resulted  in  widening  and  straightening  the  channel  at 
the  bends,  giving  much  better  facilities  to  navigation  and  rendering  it 
more  safe.  Before  the  improvements  were  begun  the  channel  was  very 
crooked  and  difficult  to  navigate  on  account  of  the  swift  currents. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  were 
18,976.06,  exhausting  the  funds.  "  Digitized  by  V^OOg IC 
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During  June  and  July,  1893,  under  contract,  5^878  cubic  yards  of 
material  was  dredged  at  the  entrance  and  12,143  in  the  liarbor  basin, 
removing  the  shoal  at  the  entrance  and  widening  the  channel  width  in 
the  harbor  basin  to  about  225  feet. 

The  appropriation  of  1892,  which  was  for  completing  the  improve- 
ment, having  been  expended,  the  project  is  regarded  as  completed. 

July  1,  1893,  balance  iiuexpended $8,976.06 

June  30,  1894,  amount  e3q>endeU  during  fiscal  year 8, 976. 06 

(See  Appendix  A  16.) 

17n  Bellamy  River,  New  Hampshire. — A  survey  was  made  of  the 
Bellamy  liiver  in  1887,  and  a  project  of  improvement  suggested  at  an 
estimated  cost  of  $28,000. 

The  project  is  to  secure  a  channel  50  feet  wide  and  5  feet  deep  at 
mean  low  tide  from  the  mouth  of  the  river  up  to  Sawyer's  MilJ,  at 
Dover.  The  rise  and  fall  of  the  tide  being  about  7  feet,  a  high-water 
navigation  of  12  feet  will  be  secured. 

The  above  project  wa^  adopted  in  1888  and  its  execution  is  now  in 
progress. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 

1893,  have  been  $19,081.61.  These  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  above 
Robert's  brickyard  50  feet  wide  and  5  feet  deep  at  low  tide.  In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 

1894,  and  there  were  no  operations.  Proposals  for  dredging  were 
opened  November  16,  1892,  but,  the  prices  being  high,  all  bids  were 
rejected.    The  work  will  be  readvertised. 

July  1,  1893,  balance  unexpended $7, 818. 39 

July  1,  1894,  balance  unexpended .'.       7,818.39 

Amuuut  appropriated  by  act  of  August  17, 1894 7, 500. 00 

Amount  available  for  fiscal  year  ending  J uno  30,  1895 15, 318.  39 

(See  Appendix  A  17.) 

IS.  Cocheco  River,  New  HampBhire. — Before  the  improvement  was 
begun  the  river  from  Dover  to  the  Lower  Narrows  was  much  obstructed 
by  bowlders,  ledges,  and  shoals,  the  depth  being  in  some  places  as  little 
iis  6  inches  at  mean  low  tide.    The  tide  here  rises  and  falls  about  7  feet. 

The  first  regular  project  for  improvement  was  adopted  in  1871,  and 
looked  to  the  forming  of  a  channel  40  feet  wide  and  4  feet  deep  from  < 
the  Lower  Narrows  up  to  CoIHh's  wharf.  Theestimated  cost  was  $45,000 
Subsequently  more  accurate  and  extended  surveys  have  shown  the 
practicability  and  importance  of  extending  the  improvement  up  to  the 
head  of  navigation,  and  the  project  was  extended  and  the  estimate 
increased  to  §85,000.  Tliis  project  was  completed  by  1879.  The  improve- 
ments had  opened  up  a  large  commerce,  employing  large  vessels  where 
formerly  only  flatboats  had  been  used,  in  consequence  of  which  the 
project  was  still  further  extended  by  providing  for  a  "  cut  off"  through 
Alleys  Point,  widening  to  GO  feet  and  deepening  to  5  feet  the  existing 
channels  through  Trickeys  and  Clements  Point  shoals  and  blasting 
and  removing  other  obstructions.  The  extended  project  was  comi)leted 
in  1888. 

In  1889  a  new  survey  was  made,  in  compliance  with  the  requirements 
of  the  river  and  harbor  act  of  August,  1888,  and  as  the  large  increase 
of  trade  seemed  to  justify  still  further  improvenj^^^t^^^f  (th^^i^f^  new 
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project  was  submitted,  looking  to  obtaining  a  depth  of  7  feet,  increased 
to  7J  in  rock,  and  a  width  of  50  feet  in  rock  and  60  to  75  where  the 
material  is  less  expensive  to  remove.  This  project  was  adopted  in  1890, 
and  is  estimated  to  cost  $175,000. 

The  expenditures  upto  June  30, 1893,  have  been  $194,434.  These 
have  resulted  in  giving  a  channel  through  the  rocky  bed  of  the  river  5 
feet  deep  at  low  tide  and  40  feet  wide  in  the  narrowest  parts. 

The  upper  end  of  the  channel,  in  front  of  the  wharves  at  Dover,  has 
been  deepened  to  7  feet  at  mean  low  tide  for  a  length  of  1,200  feet, 
with  widths  varying  from  100  to  140  feet.  Portions  of  the  channel 
above  and  below  Clement's  wharf,  of  a  total  length  of  600  feet,  have 
also  been  dredged  to  the  same  depth. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  have 
been  $584.68. 

A  contract  was  made  March  20, 1894,  for  the  excavation  of  about 
2,000  cubic  yards  of  ledge  in  the  Upper  Narrows.  The  contractor  began 
work  early  in  May,  1894,  and  by  the  close  of  the  year  had  made  consid- 
erable progress. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of 
coal  alone  it  is  reported  that  not  less  tlian  35,000  tons  is  supplied  annu- 
ally, at  a  saving  of  50  cents  per  ton,  which  could  not  have  been  done 
had  no  improvements  been  made. 

July  1,  1893,  balance  unexpended $15, 566. 00 

June  30,  1894,  amount  expended  during  fiscal  year 584. 68 

July  1,  1894,  balance  uneacpended 14, 981. 32 

July  1,  1894,  outstanding  liabilities $300.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 12, 880. 00 

13,180.00 

July  1,  1894,  balanco  arailablo 1,801.32 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 16, 801, 32 

{Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  witb  requirements  of  asections  2  of  river  and 
barbor  nets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  18.) 

19.  Harbor  of  refuge  at  Little  Harbor ^  New  Hampshire, — ^A  survey 
was  made  of  Little  Harbor  in  1882,  and  a  plan  of  improvement  pro- 
posed which  looked  to  the  opening  of  a  channel  of  entrance  to  a  depth 
of  9  feet  at  low  tide,  and  a  width  of  100  feet,  together  with  a  basin  300 
feet  by  700  feet,  which  was  to  be  protected  by  a  rubblestone  break- 
water. The  estimated  cost  was  $33,000.  This  project  was  approved 
in  1886,  and  its  execution  entered  upon.  In  1887  the  project  was 
enlarged,  as  the  old  one  did  not  seem  to  meet  the  requirements  of  those 
interested.  The  enlarged  project  provided  for  the  construction  of  two 
breakwaters,  one  on  the  north,  the  other  on  the  south  side  of  the 
entrance  to  the  harbor,  and  the  dredging  of  an  anchorage  about  49 
acres  in  extent,  in  the  protected  area,  tp  a  depth  of  12  feet  at  mean  low 
tide.  The  estimated  cost  of  the  enlarged  project  was  $235,000.  The 
project  was  adopted  by  Congress  in  1888. 

Before  the  improvement  was  begun  the  harbor  was  exposed  to  the 
full  force  of  the  sea  in  northeast  gales,  and  the  depth  of  water  at  the 
entrance  and  within  the  harbor  was  not  sufficient  to  accommodataev^n 
small  craft  at  low  tide.  ^ '^i^'^^^  ^y  VjiOU^LL 
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The  total  expenditures  up  to  June  30, 1893,  have  been  $45,490.86. 
These  expenditures  have  been  applied  to  dredging  part  of  the  area  for 
an  anchorage,  and  to  the  partial  construction  of  the  breakwater  on  the 
south  side  of  the  harbor. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  were 
$44,018.92. 

The  operations  consisted  in  completing  the  breakwater  on  the  south 
side  of  the  entrance,  and  in  widening  the  channel  or  anchorage  about 
200  feet  to  the  depth  of  12  feet  at  mean  low  tide. 

In  March,  1894,  a  contract  was  made  for  construction  of  the  break- 
water on  the  north  side  of  the  entrance  to  the  harbor.  Work  was  com- 
menced the  15th  of  May,  and  was  in  progress  at  the^lose  of  the  year. 
It  is  expected  to  complete  it  the  present  season. 

July  1, 1893,  balance  unexpended $54,509.14 

June  30, 1894,  amount  expended  during  fiscal  year 44, 018. 92 

July  1,  1894,  balance  unexpended 10,490.22 

July  1,  1894,  outstanding  liabilities $300. 00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 10, 000. 00 

10, 300. 00 

July  1,  1894,  balance  available 190.22 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  liscal  year  ending  June  30,  1895 10, 190. 22 

{Amount  (estimated)  required  for  completion  of  existing  project 125, 000. 00 
Amouutthatcaubeprofitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondry  civil  act  of  March  3, 1893. 

(See  Appendix  A  19.) 

IMPROVEMENT  OF  RIVEES  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps 
of  Engineers. 

1.  Newhuryport  Harbor^  Massachusetts. — The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar,  1,000  feet  wide  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24J  feet  at  mean 
high  water. 

The  project,  adopted  in  1880  and  modified  in  1883,  is  to  build  two 
converging  rubblestone  jetties,  so  located  as  to  give  a  proper  direction 
to  the  current,  and  thereby  produce  and  maintain  the  desired  result. 
The  estimated  cost  of  the  project  ^vas  $375,000. 

The  original  depth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 

To  June  30, 1893,  $251,841.87  had  been  expended,  and  the  north  jetty 
was  completed  for  a  length  of  2,510  feet  and  partially  completed  for  an 
additional  length  of  165  feet.  The  south  jetty  was  1,300  feet  long, 
of  which  1,077  feet  were  completed. 

The  Plum  Island  Dike  was  817  feet  long,  5J  feet  high  above  mean 
low  water,  except  near  the  center,  where  a  weir  150  feet  long  and  2  feet 
above  mean  low  water  was  left  temporarily. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long  and  one  572  feet  long. 

During  the  year  operations  were  continued  under  the  contract  of 
September  16, 1892,  and  13,775  tons  of  stone  w  as  deposited  in  the  north 
jetty:  it  is  now  2,705  feet  long,  fully  completed.  The  dike,  the  south 
jetty,  and  the  sand  catch  remain  unchanged  since  June  30, 1893. 

Digitized  by  V^OOQ IC 
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A  survey  of  the  bar  was  made  in  Juue,  1894  5  it  showed  that  the 
chanuel  had  steadily  improved. 

July  1,  1893,  balance  unexpended $25,  658. 13 

June  dO,  1894,  amount  expended  during  fiscal  year 17, 881. 97 

Julv  1,  1894,  balance  unexpended ^ 7,776.16 

July  1,  1894,  outstanding  liabilities 6,716.07 

July  1,  1894,  balance  available ■ 1,000.09 

Amount  appropriated  by  act  of  August  17,  1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 21, 060. 09 

f  Amount  (estigiated)  required  for  completion  of  existing  project 77, 500. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    77, 500. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  1.) 

2.  Merrimac  Eiver^  MasBachusetU, — The  object  of  the  improvement 
is  to  straighten,  deepen,  and  widen  the  natural  channel  of  the  river 
from  its  mouth  to  the  Upper  Falls,  a  distance  of  21J  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed 
by  ledges,  bowlders,  and  shoals;  and  below  Newburyport  by  ledges, 
cribs,  piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  cross 
the  bar  and  proceed  about  6  miles  above  Newburyport. 

The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7^  feet; 
at  Haverhill  bridge,  4  feet. 

The  project,  originally  adopted  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Rock,  to 
remove  the  wreck  of  the  Olohe^  and  to  remove  the  "  Boilers." 

The  cost  was  estimated  at  $69,025.  • 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  Rock  bridges,  and  at  Little  Curriers  Shoal, 
so  that  the  channel  should  have  the  following  depths  at  ordinary  high- 
water  stages  of  the  river:  From  the  mouth  to  Deer  Island  bridge  (5 
miles),  16|  feet;  thence  to  Haverhill  bridge  (12^  miles),  12  feet;  thence 
to  the  foot  of  Mitchells  Falls  (IJ  miles),  10  feet;  through  Mitchels 
Falls  to  the  head  of  the  Upper  Falls  (2J  miles),  not  less  than  4^  feet, 
with  the  mill  water  at  Lawrence  running.  This  revised  project  was 
estimated  to  cost  $147,000. 

The  total  appropriations  to  date  have  been  $242,366.72. 

The  expenditures  to  June  30, 1893,  were  $233,275.20,  and  the  river 
channel  had  been  improved  in  accordance  with  the  modified  project. 

During  the  fiscal 'year  a  contract  for  the  removal  of  the  ''Boilers" 
was  completed  by  th§  removal  of  350  cubic  yards  of  rock. 

The  improved  channel  is  in  good  order. 

July  1,  1893,  balance  nnoxpeiidecl $9,091.52 

J  ane  30,  1894,  amoant  expeuded  during  fiscal  year 3,  779.  80 

July  1,  1894,  balance  unexpended 5,  311,  72 

(See  Appendix  B  2.) 

3.  Poicow  River^  Massachusetts, — Powow  River  is  a  tributary  of  the 
Merrimac  River,  into  which  it  enters  from  the  north  about  '6h  miles 
alK)ve  Jnewburyport. 

From  Its  mouth  tide  water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 
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Tbe  project  proposed  for  ite  improvement  is  to  dredge  a  channel 
9,G00  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  water  at 
an  estimated  cost  of  $77,000. 

The  total  appropriations  to  date  have  been  $12,000,  but  this  amount 
is  inadequate  to  obtain  anj'-  appreciable  benefit  to  commerce  and  will 
be  retained  in  the  Treasury  until  additional  fimds  are  provided. 

No  expenditures  were  made  during  the  year  ending  June  30,  1894, 
and  the  original  condition  of  the  river  is  unaltered. 

July  1,  1893,  balance  unexpended $12,000.00 

July  1,  1894,  balance  unexpended 12,000.00 

Amount  appropriated  by  .act  of  August  17,  1894 , .^ 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 27, 000, 00 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 18J)6    30,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  3.) 

4.  Ipswich  Riverj  Ma^sdchmetts. — Ipswich  River  empties  into  Plum 
island  Sound,  about  9  miles  south  of  Kewburyport,  Mass.  It  is  navi- 
gable from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement,  at  low  water,  not  to  exceed  IJ  feet  draft  could  be 
carried  in  a  narrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  original  project  was  submitted  in  1875.  It  proposed  a  channel 
60  feet  wide  and  4  feet  deep  at  mean  low  water. 

•  In  1887  the  project  was  modilfied  by  limiting  the  present  improve- 
ment to  opening  a  channel  GO  feet  wide  and  4  feet  deep  through  *'  The 
Shoals"  and  ^' Labor  in  Vain,"  and  extending  it  to  the  "Deep  Hole," 
opposite  the  town  wharves. 

The  amount  appropriated  for  this  improvement  to  date  is  $7,500. 

The  amount  expended  to  June  30, 1893,  was  $2,556.29. 

On  June  30, 1893,  the  improved  channel  was  4  feet  deep  at  mean  low 
water,  60  feet  wide  at  "  Labor  in  Vain,"  and  40  feet  wide  at  <<The 
Shoals;"  and  a  contract  was  in  force  with  Mr.  Edgar  P.  Loveriug,  of 
South  Boston,  Mass.,  to  remove  6,000  cubic  yards  by  dredging,  and 
thus  complete  the  limited  project. 

Operations  under  this  contract  were  commenced  during  the  latter 
part  of  June,  1894,  and  as  but  1,506  cubic  yards  was  dredged  during 
the  fiscal  year,  the  condition  of  the  improvement  at  the  date  of  this 
report  is  essentially  the  same  as  on  June  30,  1893.  The  prospective 
benefits  to  commerce  are  increased  facilities  and  safety  to  navigation. 

July  1,  1893,  balaneo  unexpended $4, 943. 71 

June  30, 1894,  umouut  expended  during  fiscal  year 81. 30 

Jnlv  1, 189.1,  balance  unexpended 4,862.41 

July  1, 1894,  outstanding  liabilitieB $527.  10 

Julv'l,  I894i  amount  covered  by  uncompleted  contracts 1,  572.  90 

2, 100. 00 

July  1, 1894,  balance  available 2,762.41 

(See  Appendix  B  4.) 
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5.  Essex  Bivery  Massachtisetts, — Essex  Eiver  empties  into  Ipswich 
Bay  about  3  miles  southeast  of  the  mouth  of  Ipswich  Eiver,  Massa- 
chusetts. It  is  navigable  at  high  water  to  the  wharves  in  the  town  of 
Essex,  a  distance  of  6  miles,  but  no  navigable  low-water  channel  exists 
for  12,000  feet  below  the  town  wharves. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  tbe  river. 

The  project  for  improvement  was  submitted  May  15,  1891,  and  pro- 
posed a  channel  60  feet  wide,  4  feet  deep  at  mean  low  water  to  the 
wharves  at  Essex,  estimated  to  cost  $25,000. . 

The  total  amount  ap))ropriated  to  date  is  $5,000. 

As  the  available  funds  are  insufficient  to  afford  any  appreciable  ben- 
efit to  commerce  by  their  expenditure,  no  work  has  been  done  under 
the  project  and  the  original  condition  of  the  river  remains  unchanged. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1893,  balance  unexpended $5, 000. 00 

July  1,  1894,  balance  unexpended 5,  000. 00 

Amount  appropriated  by  act  of  August  17,  1894 5,  OCO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing?  project 15,  000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,1896    15,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  5.) 

6.  Harbor  of  Refuge^  Sandy  Bay^  Cape  Ann,  Massachusetts. -^Thi^  bay 
is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts. 
It  is  open  to  the  full  eftects  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered 
by  the  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $5,000,000.  The  original 
project  of  1884  proposed  to  build  only  the  substructure  of  the  break- 
water of  rnbblestone.  The  present  project,  approved  March  17, 1892, 
proposes  to  build  the  entire  breakwater  of  rubblestone. 

The  total  appropriations  to  date  have  been  $600,000.  The  expendi- 
tures to  June  30,  1893,  not  including  outstanding  liabilities,  were 
$47(>,485.08. 

The  condition  of  the  improvement  on  June  30, 1893,  was  as  follows: 
591,797  tons  of  stone  had  baen  deposited  in  the  breakwater.  Of  this 
amount  591,073  tons  was  small  stone  (less  than  4  tons  weight), 
deposited  below  low  water,  and  724  tons  was  large  stone  (averaging 
6  tons  weight),  deposited  above  mean  low  water.  Four  thousand  six 
hundred  feet  of  the  breakwater  was  to  a  grade  22  feet  below  mean 
low  water;  200  feet  was  to  the  grade  of  mean  low  water,  and  50  leet 
of  the  breakwater  was  completed. 

Operations  were  in  progress  under  a  contract  to  deposit  14,000  tons 
of  large  stone  and  120,000  tons  of  small  stone  in  the  breakwater. 

Daring  the  fiscal  year  70,755  tons  of  small  stone  and  9,224  tons  of 
large  stone  were  deposited  under  this  contract.  Five  hundred  feet  of 
the  breakwater  was  essentially  completed;  700  feet  was  brought  to 
the  grade  of  mean  low  water. 
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The  prospective  benefits  to  commerce  and  navigation  by  the  com- 
pletion of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop- 
erty, and  a  consequent  reduction  in  freights  and  insurance. 

July  1,  1893,  balance  unexpended $123,514.92 

June  30,  1894,  amount  expended  during  fiscal  year 81,  810. 38 

July  1,  1894,  balance  unexpended 41, 704. 54 

July  1,  1894,  outstanding  liabilities $20,  769. 34 

July  1,  1894,  amount  covered  by  uncompleted  contracts..         10, 425. 50 

31, 194. 84 


July  1,  1894,  balance  availablQ 10,509.70 

Amount  apx)ropriated  by  act  of  August  17,  1894 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895  -  -  - 160, 509. 70 

'  Amount  (estimated)  required  for  completion  of  existing  project 4, 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,189(^ 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  6.) 

7.  Oloucester  Earhor^  Massachusetts. — Gloucester  Harbor  is  an  im- 
portant center  for  the  fishing  fleet  of  New  England,  about  20  miles 
north  of  Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken 
rocks  and  shoals,  and  the  approaches  to  the  wharves  were  shallow, 
varying  from  1  to  12  feet.  The  outer  harbor  was  open  to  all  southerly 
gales. 

The  first  project  for  its  improvement  was  submitted  January  20, 1871, 
and  proposed  to  build  a  breakwater  from  Eastern  Point  to  Round 
Eock  Shoal,  and  to  clear  the  harbor  of  sunken  rocks. 

The  present  approved  project  was  submitted  in  1887.  It  proposed 
to  remove  from  the  inner  harbor  obstructing  rocks  and  shoals,  giving 
in  front  of  the  wharves,  as  far  as  Pew's  wharf,  15  feet  depth  at  low 
water,  and  10  feet  in  Harbor  Cove,  and  to  build  a  breakwater  from 
Eastern  Point  to  liouud  Rock  Shoal,  in  substantially  the  same  location 
as  that  proposed  in  the  project  of  1871. 

The  total  appropriations  to  date  have  been  $80,000. 

The  expenditures  to  June  30, 1893,  were  $36,721.50,  and  at  that  date 
the  condition  of  the  improvement  was  as  follows:  Clam  Rock,  Pinnacle 
Rock,  rock  off  J.  Friend's  wharf,  and  rock  off  Pew's  wharf  had  been 
rednced  to  the  level  of  the  surrounding  bottom,  and  Babsons  Ledge 
to  14  feet  below  mean  low  water. 

Two  channels  of  approach  to  the  wharves  in  Harbor  Cove  had  been 
dredged;  each  140  feet  wide  and  10  feet  d#ep  at  mean  low  water.  In 
the  inner  harbor  16  feet  depth  had  been  obtained  in  front  of  the 
wharves  as  far  as  the  steamboat  wharf,  except  over  four  small  ledges 
uncovered  by  the  diredging  near  the  Halibut  Company's  wharf.  Noth- 
ing had  been  done  on  the  breakwater.  Operations  were  in  progress 
under  a  contract  dated  September  16, 1892. 

During  the  fiscal  year  operations  under  this  contract  were  completed, 
thus  completing  all  dredging  proposed  by  the  project. 

On  March  6, 1894,  a  contract  was  entered  into  for  the  removal  of 
ledges  uncovered  by  the  dredging  to  the  projected  depths.  Operations 
under  this  contract  were  commenced  in  April,  1894,  and  at  the  close  of 
the  fiscal  year  386  cubic  yards  had  been  removed.  Nothing  had  been 
done  on  the  breakwater. 
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July  1, 1893,  balance  unexpended *. $43, 278. 50 

Jane  30,  18d4,  amount  expended  during  fiscal  year ^ 22, 921. 63 

»   July  1,  1894,  balance  unexpended ^ 20,356.87 

July  1,  1894,  outstanding  liabilities $2,297.38 

Jiilv  1,  1894,  amount  covered  by  uncompleted  contracts 1, 607. 18 

3,904.56 

July  1,  1894,  balance  available 16,452.31 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 56, 452. 31 

{Amount  (estimated)  required  for  completion  of  existing  project 712, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30, 1896  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  nets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  7.) 

6,  Manchester  Harbor j  Massachusetts. — ManclieBter  Harbor  is  situated 
about  5^  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. 

The  channel  was  100  feet  wide  and  6J  feet  deep  at  mean  low  water 
up  to  Proctors  Point ;  it  then  shoaled  rapidly  to  a  depth  of  1 J  feet  at  the 
'*  Narrows ;"  1,400  feet  from  Proctors  Point  and  for  a  further  distance  of 
2,500  feet  to  the  town  wharves  no  low-water  channel  existed. 

The  project  for  its  improvement  proppsed  to  dredge  a  channel  from 
Proctors  Point  to  the  town  wharves,  60  feet  wide  and  4  feet  deep  at 
mean  low  water,  at  an  estimated  cost  of  $14,300.  The  total  appropri- 
ations to  date  have  been  $14,300.  The  expenditures  to  June  30,  1893, 
were  $7,155.93. 

On  June  30,  1893,  the  improved  channel  was  35  feet  wide,  4  feet  deep 
at  mean  low  water  from  Proctors  Point  to  the  railroad  bridge,  a  dis- 
of  2,900  leet. 

During  the  fiscal  year  operations  were  commenced  and  completed 
under,  a  contract  dated  September  17, 1892 ;  22,222  cubic  yards  was 
dredged  under  this  contract. 

At  the  date  of  this  report  the  proposed  project  for  improvement  has 
been  completed,  and  the  improved  channel  is  in  good  condition. 

July  1,  1893,  balance  nnexpended $7, 144. 07 

June  30,  1894,  amount  expended  during  fiscal  year 6, 483. 36 

July  1,  1894,  balance  unexpended 660. 71 

(See  Appendix  B  8.) 

9.  Salem  Harbor^  Massachusetts, — Salem  Harbor  is  12  miles  north- 
ward of  Boston,  Mass.  It  Qontains  a  well-sheltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  more  than  18  feet  deep  at  mean 
low  water. 

The  principal  city  wharves  are  located  on  South  River,  a  small  stream 
entering  the  harbor.  This  river  was  3,000  feet  long,  from  160  to  300 
feet  wide,  and  not  navigable  at  low  tide. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted December  16, 1872.  It  proposed  to  dredge  a  channel  of  approach 
to  the  mouth  of  South  River,  1,730  feet  long,  300  feet  wide,  and  8  feet 
deep  at  mean  low  water.  This  project  was  essentially  completed  in 
1873-1875. 

The  present  project  was  submitted  December  2,  1889.  It  proposed 
to  clear  out  the  channel  as  originally  dredged,  and  to  extend  it  to  the 
head  of  navigation,  gradually  reducing  its  width  from  150  feet  at  the 
mouth  of  the  river  to  100  feet  near  the  inner  end  of  Derby  wharf,  and 
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above  this  to  excavate  a  cbaiinel  50  feet  wide;  to  the  inner  end  of 
Derby  wharf,  the  improved  channel  to  be  8  feet  deep  at  mean  low 
water,  and  above  this  point  G  feet  deep.  The  total  length  of  the 
improved  channel  to  be  5,100  feet  approximately. 

The  total  api)ropriations  to  date^  have  been  $53,000.  The  exi)endi- 
tures  to  June  30, 1893,  were  $37,801.20.  .At  that  date  the  entrance 
channel,  dredged  in  1873-1875,  had  been  cleared  out  to  essentially  its 
original  dimensions,  and  the  improved  channel  was  50  feet  wide,  8  feet 
deep  to  near  the  inner  end  of  Derby  wharf,  and  thence  to  the  head  of 
of  navigation  G  feet  doep  at  mean  low  water. 

On  June  30,  1893,  a  contract  was  in  force,  dated  September  17, 1892, 
to  complete  the  proposed  improvement.  Operations  under  this  con- 
tract were  commenced  in  April,  1894,  and  it  was  satisfactorily  completer) 
in  June,  1894. 

At  the  date  of  this  report  the  project  for  improvement  is  completed. 

July  1, 1893,  balance  unexpendecL $J5, 198. 80 

.JtiD«  30, 1894,  aiuount  cxpendod  during  liacal  year -2, 487. 69 

Jjily  1,1894,  balance  unexpended 12,761.21 

July  1, 1894,  outstanding  liabilities 9,122.44 

July  1,1894,  balance  available 3,638.77 

(See  Appendix  B  9.) 

10,  Lynn  Harbor^  Massachusetts, — Lynn  Harbor  is  9  miles  northeast 
from  Boston. 

The  original  channels  were  narrow  and  crooked  and  had  but  C  feet 
depth  at  mean  low  water. 

The  project  for  improvement  was  adopted  in  1884.  It  proposed  a 
channel  200  feet  wide,  10  feet  deep  at  mean  low  water,  through  the 
outer  and  inner  bars.  It  is  supposed  that  the  inner  channel  will 
require  occasional  dredging,  and  a  training  wall  was  proi)Osed,  if 
required,  to  aid  in  keeping  the  outer  channel  open. 

On  September  24, 1884,  it  was  proposed  to  extend  the  inner  channel 
400  feet  within  the  harbor  line  and  to  excavate  at  its  inner  end  an  anchor- 
age basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water,  at  a 
cost  of  $25,000. 

The  estimated  cost  of  the  original  project  was  $157,000. 

The  total  appropriations  to  date  have  been  $101,000. 

The  amount  expended  to  June  30,  1893,  was  $85,752.41.  At  that 
date  the  outer  channel  and  basin  were  complete<:l  as  i)roposed  and  the 
inner  channel  was  150  feet  wide.  A  contract  dated  January  5, 1893, 
was  in  force  to  dredge  a  channel  150  feet  wide,  8  feet  deep  at  nieanlow 
water,  at  the  entrance  of  the  western  channel,  and  to  widen  the  inner 
channel  of  the  main  harbor  to  200  feet,  so  far  as  the  balance  available 
would  permit. 

Operations  under  this  contract  were  commenced  in  June,  1893,  and 
were  continued  during  the  fiscal  year.  The  contract  was  completed 
in  August,  1893;  39,808  cubic  yards  was  removed  under  the  contract 
and  the  western  channel  was  completed  as  proposed  and  the  inner 
channel  widened  to  200  feet  for  500  feet  from  its  outer  end. 

July  1,  1893,  balance  unexpended $15,  247. 59 

June  30,  1894,  amount  expended  during  fiscal  year 14,  362. 84 

July  1,  1894,  balance  unexpended 884.  75 

Amount  appropriated  by  act  of  August  17,  1894 7, 500. 00 


Amount  available  for  fiscal  year  ending  June  30,  1895 B^ti^edtyVcjOO^  8, 384. 
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{Axnonnt  (estimated)  required  for  completion  of  existing  project $73, 500. 00 
Amount  that  can  be  profit  ably  expended  in  fiscal  year  ending  June  30, 1896    20,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  10.) 

11.  Winthrop  Harbor^  Massachusetts. — Wintlirop  Harbor  is  situated 
in  the  northeastern  part  of  Boston  harbor.  It  contains  350  acres, 
approximately,  all  of  which  is  essentially  dry  at  low  tide.  The  mean 
range  of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  proi)osed  to  dredge  a  straight 
channel  3,900  feet  long,  50  feet  wide,  6  feet  deep  at  mean  low  water, 
from  the  "Back''  channel  of  Boston  harbor  to  Eice's  wharf. 

The  total  appropriations  to  date  have  been  $9,000.   • 

The  expenditures  to  June  30, 1893,  were  $8,974.85. 

At  that  date  the  project  was  completed  as  proposed,  the  improved 
channel  being  3,900  feet  long,  50  feet  wide,  and  0  feet  deeo  at  mean 
low  water. 

July  1,  1893,  balance  unexpended $25. 15 

June  30,  1894,  amount  expjended  during  liscal  year 8. 36 

July  1,  1894,  balance  unexpended IG.  "S 

(See  Appendix  B  11.) 

12.  Mystic  and  Maiden  rivers^  Massachusetts. — These  two  rivers  emi)ty 
into  the  inner  harbor  of  Boston,  Mass. 

Maiden  Eiver  is  tributary  to  the  Mystic  River,  their  junction  being 
about  3  miles  above  the  mouth  of  the  latter. 

Originally  no  low-water  channel  existed  in  either  river. 

A  project  for  the  improvement  of  Mystic  River  was  submitted  May 
9,  1891.  It  proposed  to  widen  and  deepen  the  natural  channel  to  the 
head  of  navigation  in  Medford,  a  distance  of  about  4J  miles,  so  that  it 
should  be  100  feet  wide,  (>  feet  deep  at  mean  low  water  to  the  first  tttrn 
above  Denuing's  Wharf;  thence  4  feet  deep  at  mean  low  water,  the 
width  gradually  contracting  to  50  feet  at  the  upper  end;  estimated  to 
cost  «25,000. 

The  original  project  for  the  improvement  of  Maiden  River  was  sub- 
mitted December  1, 1880,  and  was  modified  in  1882.  The  modified  i)ro- 
ject  proposed  to  make  the  natural  channel  100  feet  wide,  12  feet  deep 
at  mean  high  water  to  the  first  bridge,  and  thence  75  feet  wide  to  tlic 
second  bridge,  the  estimated  cost  being  $37,000.  The  mean  range  of 
tijcles  is  9.8  feet. 

Ten  thousand  dollars  was  appropriated  for  the  improvement  of  Maiden 
River  in  1882,  and  expended  in  1883-'84  in  accordance  with  the  project, 
making  a  channel  50  feet  wide,  12  feet  deep  at  mean  high  water  to  the 
first  bridge. 

The  act  of  July  13, 1892,  appropriated  $10,000  for  the  improvement 
of  Mystic  and  Maiden  rivers.  Five  thousand  dollars  of  this  amount  is 
retained  in  the  Treasury  for  the  improvement  of  Maiden  River  (when 
additional  funds  are  available),  and  the  balance  will  be  expended  in 
improving  Mystic  River  as  proposed. 

No  operations  have  been  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  original  condition  of  the  Mystic  River  is 
nncbanged,  and  the  improved  channel  in  Maiden  River  is  50  feet  wide, 
12  feet  deep  at  mean  high  water  to  the  first  bridge  in  Maiden,  a  distance 
of  1 J  miles. 

Digitized  by  V^OOQ IC 


44     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

July  1,  1893,  balance  unexpended $9, 958. 45 

July  1, 1894,  balance  unexpended 9, 958. 45 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 19, 958. 45 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  jjrofitably  expended  in  fiscal  year  ending  June  30, 1896    40,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  12.) 

13.  Boston  Harbor^  Massachusetts. — The  object  of  this  improvement 
is,  first,  to  preserve  the  harbor  by  protecting  the  islands  and  head- 
lands; and,  Second,  to  improve  it  by  widening,  straightening,  and 
deepening  the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  comrfiis- 
sioners  whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  tidal  scour,  and  preserve  the  full 
height  of  anchorage  shelter  for  vessels  in  the  roadsteads.  Such  have 
been  built  or  repaired  at  Point  Allerton,  and  the  islands  of  Great 
Brewster,  Lovells,  Gallops,  Long,  Deer,  Rainsford,  Georges,  and 
Castle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed  and 
the  main  ship  channel  enlarged  from  100  feet  wide  and  18  feet  deep  at 
mean  low  water,  so  that  it  is  now  at  least  625  feet  wide  and  23  feet 
deep  at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved: 

a.  Charles  River, — The  natural  channel  of  this  river  has  been  wid- 
ened, straightened,  and  deepened,  so  that  from  its  mouth  to  Western 
avenue  bridge,  a  distance  of  4^  miles,  the  channel  has  a  width  of  200 
feet  and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal  street 
bridge,  2.^  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least 
depth  of  6  feet. 

h.  Fort  Point  Channel. — This  important  branch  of  the  main  ship 
channel  had  a  least  depth  of  12  feet  at  its  entrance,  and  the  channel 
was  narrow  and  crooked.  It  has  been  widened  to  175  feet  and  deep- 
ened to  23  feet  at  mean  low  water  from  its  mouth  to  Congress  street 
bridge,  a  distance  of  1,900  feet. 

c.  Hingham  Harbor. — See  separate  report. 

(L  Xantasket  Beach  Channel. — This  channel  was  originally  about  50 
feet  wide,  8  feet  deep  at  mean  low  water.  It  is  now  150  feet  wide,  12 
feet  deep  at  mean  low  water. 

e.  Channel  bettceen  Nix'^s  Mate  and  Long  Island. — This  channel  had 
originally  4J  feet  depth  at  mean  low  water.  A  cut  has  been  made 
tbrongh  the  bar  300  feet  wide,  15  feet  deep  at  mean  low  water. 

/.  Broad  Sound. — An  obstruction  called  Barrel  llock  was  removed 
in  1869. 

(f.  Jeffreys  Point  Channel. — This  channel  is  an  extension  of  the  main 
ship  channel  from  near  (hand  Junction  wharf  (East  Boston)  toward 
Jeffreys  Point.  It  is  now  400  feet  wide  from  Grand  Junction  wharf  to 
just  east  of  Simpson's  ])atent  dry  docks,  and  18  feet  deep  at  mean  low 
water;  thence  gradually  narrowing  the  proposed  channfil  ^r^^J^^ 


EIVEB   AND   HARBOR   IMPROVEMENTS.  45 

and  decreasing  the  depth  of  water  to  15  feet  at  mean  low  water  to  a 
junction  with  the  same  depth  off  Jeffreys  Point. 

The  total  expenditures  to  June  30, 1893,  were  $2,264,863.80. 

On  June  30,  1803,  the  main  ship  channel  was  23  feet  deep  at  mean 
low  water,  1,100  feet  wide  west  of  the  Upper  Middle,  850  feet  wide  at 
the  Upper  Middle,  1,000  feet  wide  at  the  Lower  Middle,  and  at  least 
625  feet  wide  elsewhere. 

During  the  fiscal  year  the  project  for  the  Jeffreys  Point  Channel 
was  completed,  and  the  Nantasket  Beach  Channel  was  completed 
except  the  removal  of  a  ledge  near  the  steamboat  wharf;  302,231  cubic 
yards  was  dredged  from  the  main  ship  channel,  and  at  the  date  of  this 
report  the  improved  channel  is  27  feet  deep  at  mean  low  water,  300 
feet  wide  at  the  shoal  east  of  Nashs  Rock,  1,000  feet  wide  at  the  shoal 
west  of  Nashs  Rock,  500  feet  wide  at  the  Centurion  Shoal.  In  the 
KaiTows  the  channel  has  been  dredged  700  feet  wide,  but  ledges  were 
uncovered  which,  until  they  are  removed,  prevent  the  use  of  the 
increased  depth.  These  ledges  contain  4,532  cubic  yards  above  the 
proposed  grade. 

The  remainder  of  the  main  ship  channel  is  in  the  same  condition  as 
on  June  30,  1893. 

July  1,  1893,  balance  unexpended $339,412.30 

June  30,  1894,  amount  expended  during  fiscal  year 157,  280. 63 

July  1,  1894,  balance  unexpended 182,131.67 

July  1, 1894,  outstanding  liabilities $30, 206. 89 

July  1, 1894,  amount  covered  by  uncompleted  contracts 83, 219. 07 

113,425.96 

Julv  1, 1894,  balance  available 68,705.71 

Amount  appropriated  by  act  of  August  17,  1894 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 268,  705.  71 


Amount  (estimated)  required  for  completion  of  existing  project 1, 135, 000.  00 

Amount  tbat  can  be  protitaMv  ex2)euded  in  fiscal  year  ending  June 

30,  1896 700,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 

1893. 

(See  Appendix  B  13.) 

14.  Weymouth  River j  Masaachmeits.  —Weymouth  (Fore)  River  empties 
into  the  southwestern  part  of  Boston  Harbor,  Massachusetts.  For  4 
miles  it  was  navigable  at  low  water  for  vessels  drawing  18  feet,  and 
to  the  head  of  navigation,  an  additional  3  miles,  at  least  3  feet  depth 
was  to  be  found. 

The  original  project  for  its  improvement  was  submitted  December  2, 
1889.  It  proposed  to  improve  the  natural  channel  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigation  in  a  chan- 
nel 100  feet  wide  to  near  Weymouth  Landing,  thence  to  Braintree 
bridge  80  feet  wide,  and  above  the  bridge  50  feet  wide;  the  total 
length  of  improved  channel  to  be  7,000  feet,  and  to  cost  $40,000. 

The  total  appropriations  to  date  have  been  $20,000. 

The  expenditures  to  June  30,  1893,  were  $10,038.64.  At  that  date 
the  improved  channel  was  0  feet  deep  at  mean  low  water,  40  feet  wide 
to  Braintree  bridge,  and  25  feet  wide  thence  to  the  head  of  navigation. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  con- 
dition of  the  improvement  remains  unchanged  since  June  30,  1893. 
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July  1, 1893,  balance  unexpended $9,961.86 

July  1, 1894,  balance  unexpended 9,961.36 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  axailable  for  fiscal  year  ending  June  30,  1895 14, 961. 36 

{Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinf  Juno  30,1896    15,  OUO.  00 
Submitted  in  comx>liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  l^-O?  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  14.) 

15,  Hinffham  Harbor^  Massachusetts. — The  object  of  this  improve- 
ment is  to  widen  and  deepen  the  natural  channel,  which  was  30  feet 
wide  and  4  feet  deep,  so  that  it  will  be  100  wide  and  10  feet  deep  at 
mean  low  water. 

The  project  was  originally  proposed  in  1874  and  was  niodifled  in 
1885.  The  original  project  was  estimated  to  cost  $11,000.  The  project 
of  1885  was  to  cost  an  additional  sum  of  $18,750. 

The  total  appropriations  to  date  have  been  $29,000,  and  the  expendi- 
tures to  June  30,  1893,  were  $28,985.76. 

On  June  30,  1893,  the  project  had  been  completed  as  modified  in 
1885. 

No  work  has  been  done  during  the  fiscal  year,  and  at  the  date  of 
this  report  the  improved  channel  is  in  good  condition. 
•     The  prospective  benefits?  to  commerce  are  increased  fsicilities  and 
safety  to  navigation. 

July  1,  1893,  balance  unexpended $14. 24 

June  30,  1894,  amount  expended  during  the  fiscal  year 14. 24 

(See  Appendix  B  15.) 

16,  Scituate  Harbor j  Massachusetts, — This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 
their  true  course  to  clear  the  dangerous  ledges  near  Minots  Ledge 
Light. 

Originally  the  harbor  bad  a  low- water  area  of  about  57  acres,  more 
than  0  acres  of  which  ha<l  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  force  of  easterly  gales,  and  its  entrance  was 
obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
Cedar  Point,  on  the  north  side  of  the  entrance,  and  the  other  from  the 
First  Clifi',  on  the  south  side,  and  to  dredge  the  area  inclosed  and  in 
front  of  the  entrance.  The  estimated  cost  of  the  imi)rovement  is 
$290,000.  • 

The  total  amount  appropriated  to  date  is  $73,080. 

The  total  amount  expended  to  Juno  30,  1803,  was  $69,959.84.  At 
that  date  the  north  breakwater  was  essentially  completed.  The  sonth 
breakwater  was  essentially  completed  for  250  feet  of  its  length,  and 
operations  were  in  progress  under  a  contract  dated  September  17, 1892, 
for  the  deposit  of  3,043  tons  of  rubblestone  in  it.  The  anchorage  basin 
was  350  by  450  feet  in  area,  7  feet  deep  at  mean  low  water.  The  chan- 
nel connecting  the  basin  with  the  town  wharves  was  2,100  feet  long, 
100  feet  wide,  3  feet  deei)  at  mean  low  water. 

During  the  fiscal  year  the  contract  dated  September  17, 1892,  for  the 
dei>osit  of  rubblestone  in  the  south  breakwater,  was  cojnAleted.p 
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At  the  date  of  this  report  the  south  breakwater  is  completed  for  300 
feet  of  its  length.  The  north  breakwater,  anchorage  basin,  and  improved 
channels  remam  unchanged  since  June  30,  1893. 

The  prospective  benefit  to  commerce  is  the  creation  of  an  additional 
harbor  of  refuge  on  this  much  frequented  dangerous  coast. 

July  1,  1893,  balance  nnexpended $3,720.16 

June  30,  1894,  amouut  expended  during  fiscal  year 3,  675. 95 

July  1,  1894,  balance  unexpended 44. 21 

Amount  approi)riated  by  act  of  August  17,  1894 10, 000.  (0 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 '. 10, 044. 21 

{Amount  (estimated)  required  for  completion  of  existing  project 207,500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    40,  000. 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  BIG.) 

17.  Plymouth  Harbor^  Massachusetts. — Plymouth  Harbor  is  30  miles 
south  of  Boston.  The  object  of- its  improvement  is  to  perpetuate 
the  harbor  by  the  preservation  of  Long  Beach,  which  forms  it,  and  to 
deepen  and  widen  the  channels  of  approach  to  an  enlarged  anchorage 
basin  in  front  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the  year 
'1877. 

The  original  project  for  improvement  was  adopted  in  1875  and  modi- 
fied in  1877  and  1884.  The  modified  project  i)roposed  an  improved 
channel  2,286  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water,  leading  to  an  anchorage  basin  866  feet  long,  150  feet  wide,  and 
9  feet  deep. 

Tliie  total  appropriations  to  date  have  been  $179,766.90. 

The  total  expenditures  to  June  30,  1893,  were — 

FotT  beach  protection $122,  .553. 77 

For  dredging 50,514.89 

Total 173,068.66 

At  that  date  the  project  for  improvement  had  been  completed.  Long 
Beach  was  in  good  order,  but  additional  bulkheads  were  needed  at  its 
southern  end. 

During  the  fiscal  year  a  small  force  of  hired  labor  was  employed  in 
building  these  bulkheads  and  repairing  existing  ones  and  at  the  date 
of  l,hi8  report  Long  Beach  is  in  good  order. 

Jnly  1, 1893,  balance  nnexpended $6,608.21 

June  30,  1894,  amount  expended  during  fiscal  year '. 4,  680. 65 

July  1,  1894,  balance  unexpended 2,  017. 59 

Amount  Appropriated  by  act  of  August  17,  1894 1 ,  500. 00 

Amouut  available  for  fiscal  year  ending  June  30,  1895 3, 517. 59  J 

(  Amonntthatcanbeprofitably  expended  in  fiscal  year  ending  June30,1896      1, 500. 00  V 

-^  Bnbniitted  in  compliance  with  requirements  of  sections  2  of  river  and  ' 

(     haf  bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  17.) 

18.  Kingston  Harbor^  Massachusetts. — Kingston  Harbor  is  one  of  the 
3  divisions  which  together  form  Plymouth  inner  haij}>(|r^^^  V^OOQIC 
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The  wharf  at  which  supplies  are  lauded  for  the  town  of  Kingston  is 
about  2  miles  south  of  the  center  of  the  town,  and  is  known  as  the 
Plymouth  Cordage  Company's  wharf.  No  low-water  channel  of  navi- 
gable dimensions  existed  to  this  wharf. 

The  project  for  the  improvement  was  submitted  May  25, 1891.  It 
proposed  to  dredge  a  channel  100  feet  wide,  6  feet  deep  at  mean  low 
water  from  deep  water  to  the  Cordage  Company's  wharf,  at  an  esti- 
mated cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditures  to  June  30, 1893,  were  $8,937.64,  and  at  that  date 
the  project  had  been  completed. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  improved  channel  is  in  good  order. 

July  1, 1893,  balance  unexpended $8,625,46 

June  30, 1894,  amount  expended  during  fiscal  year 7, 565. 55 

July  1, 1894,  balance  unexpended • 1, 059. 91 

(See  Appendix  B  18.) 

19.  Wellfleet  Harbor,  Massdchusetts. — Wellfleet  Harbor  is  12  miles 
southeast  of  Provincetown,  on  Cape  Cod  Bay.  Originally  no  low- water 
channel  to  the  town  wharves  existed.  The  object  of  its  improvement  is 
to  provide  a  navigable  channel  from  the  inner  anchorage,  the  "  Deep 
Hole,"  to  the  town  wharves. 

The  original  project  was  submitted  in  1871,  and  the  present  approved 
project  was  submitted  November  28, 1887.  It  proposed  to  dredge  a 
channel  from  the  "  Deep  Hole "  to  the  town  wharves  4,200  feet  long, 
100  feet  wide,  and  6  feet  deep  at  mean  low  water. 

The  total  appropriations  to  date  have  been  816,000.  The  expendi- 
tures to  June  30,  1893,  were  $11,350.37,  and  at  that  date  the  channel 
proposed  was  25  feet  wide,  4  feet  deep  at  mean  low  water.  Two  hun- 
dred and  four  cubic  yards  of  sunken  rock  had  been  removed  under  the 
project  of  1871. 

No  operations  were  in  progress  during  the  fiscal  year,  as  the  funds 
available  are  not  suflBcient  to  secure  any  appreciable  benefit  to  com- 
merce, and  at  the  date  of  this  report  the  condition  of  the  improvement 
is  the  same  as  on  June  30,  1893. 

July  1,  1893,  balance  unexpended $4,649.63 

July  1,  1894,  balance  unexpended 4, 649. 63 

{Amount  (estimated)  required  for  comnletion  of  existing  project 22,  000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    22,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  19.) 

20,  Provincetoicn  Harbor,  Massachtisetts. — Provincetown  Harbor  is 
situated  at  the  extremity  of  Cape  Cod,  about  40  miles  southeast  from 
Boston  Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the 
Atlantic  coast. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand 
catches,  and  extensive  planting  of  beach  grass,  to  repair  and  prevent 
storm  damages  to  the  beaches.  A  special  dike  across  House  Point 
Island  Flats,  to  be  built  contingently,  was  recommended  in  the  annual 
report  for  188G.  From  the  nature  of  the  work  it  can  at  no  time  be  con- 
sidered completed.  ^.^.^.^^^  ^^  K^OOgie 
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The  total  appropriations  to  date  have  been  $152,918.44.  The  amount 
expended  to  June  30,  1893,  was  8147,677.49. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  all  the  works  of  preservation  were  in  good  order 
with  the  exception  of  the  sand  catches  at  the  west  end  of  Abel  Hill 
Dike,  for  the  repair  of  which  sufficient  funds  are  available. 

July  1, 1893,  balance  unf  xpended $5,  240. 95 

Jnly  1, 1894,  balance  unexpended 5, 240. 95 

Amount  appropriated  by  act  of  August  17,  1894 1, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 *6,  740, 95 

(  Amount  that  can  be  profitably  expended  in  fiscal  vearending  June30, 1896      1, 500, 00 
<  Submitted  in  compliance  witb  requirements  of.  sections  2  of  river  and 
f     harbor  acts  uf  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  20.) 

21,  Chatham  Harbor^  Massachusetts. — Chatham  Harbor  is  at  the  east- 
ern end  of  Nantucket  Sound,  abont  15  miles  cast  of  Hyannis,  Mass. 

Its  outer  anchorage  (Chatham  Koads)  is  a  valuable  harbor  of  refuge 
from  northerly  and  easterly  gales.  The  inner  harbor  (Stage  Harbor) 
is  small  but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low 
water.  Its  entrance  was  obstructed  by  three  bars,  on  which  the  great- 
est depth  at  mean  low  water  was  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 
19,  1890,  i)roposes  to  dredge  a  channel  through  the  three  obstructing 
bars  6  feet  deep  at  mean  low  water,  100  feet  wide  at  the  inner  bar,  150 
feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  a 
cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $5,000. 

The  expenditures  to  June  30,  1893,  were  $4,402.15. 

At  that  date  the  improved  channel  through  the  middle  and  inner  bars 
was  100  feet  wide,  6  feet  deep  at  mean  low  water.  Nothing  had  been 
done  on  the  outer,  bar. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
(late  of  this  report  the  condition  of  the  improvement  is  the  same  as  on 
June  30,  1893. 

July  1,  1893,  balance  unexpended $597. 85 

Julj-  1,  1894,  balance  uuexxiended 597. 85 

{Amount  (eslimated)  required  for  completion  of  existing  project 5,  000. 00 
Amountthatcanbeprofitablyexpendediutiscal  year  ending  JuneSO,  1896      5, 000.  00 
Subnaitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  21.) 

22.  Removing  sunken  vessels  or  craft  ohstructiyig  or  endangering  nav- 
igatian. — Under  the  provisions  of  section  4  of  the  river  and  harbor  act 
of  1880,  the  following  wrecks  were  removed  during  the  fiscal  year: 
Schooner  Wildfire  irom  Provincetown  Harbor,  Massachusetts;  three 
unknown  schooners  oflf  Chatham,  Mass.;  and  the  steamer  Perit  from 
Chatham  Bar,  Massachusetts.  The  total  cost  of  removing  these  wrecks 
was  $  1,486,75. 

(Bee  Appendix  B  22.) 
ENG  94 4 
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IMPROVEMENT   OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  KASSA- 
CHUSETTS,   IN  RHODE  ISLAND,   AND   IN  EASTERN  CONNECTICUT. 

Tbis  district  was  in  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engi- 
neers, with  Lieut.  William  W,  Harts,  Corps  of  Engineers,  under  his 
immediate  orders.  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of 
Engineers. 

1.  Harbor  of  refuge  at  Hyannis,  Mass. — This  harbor  before  improve- 
ment was  an  open  roadstead,  exposed  to  .southerly  storms.  In  tlie 
years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was  con- 
structed^ covering  an  anchorage  of  about  175  acres,  the  entrance  to 
w  hich  has  a  depth  of  about  15^  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made,  increasing  the  width  of  its  base  and  the 
size  of  the  stone  forming  its  sides  and  top. 

The  approved  project  of  1884  provides  for  the  dredging  to  15.5  feet 
depth  at  low  water  of  about  3G  acres  of  shoal  area  north  of  the  existing 
breakwater,  so  as  to  increase  the  deep-water  harborage  by  that  amount; 
all  at  a  total  cost  estimated  in  1884  at  $45,743.20  (including  $81.20  left 
over  from  a  former  project),  of  which  $34,081.20  was  appropriated 
prior  to  1894. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  36  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 

The  sum  of  $28,543.13  had  been  expended  on  this  work  up  to  June 
30, 1893,  by  which  13  acres  out  of  36  had  been  dredged. 

During  the  past  fiscal  year  work  of  dredging  under  old  contracts  was 
commenced  and  completed,  adding  about  7  acres  to  the  dredged  area. 

Further  dredging  must  await  further  appropriations. 

July  1 ,  1893,  balance  unexpended $5,  538. 07 

Jiiue  30,  1894,  amount  expended  during  fiscal  year 4, 882. 56 

July  1 ,  1804,  balance  unexpended 655. 51 

July  1,  1894,  outstanding  liabilities 147. 44 

July  1,  1894,  balance  available 508. 07 

Amount  appropriated  by  act  of  August  17,  18^4 3,  500. 00 

Ap  cunt  available  for  fiscal  year  ending  June  30,  1895 4,008.07 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 162. 00 
Amountthatcanb<5profitably  expended  in  fiscal  year  ending  June 30, 1896      8,  162.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  1.) 

2.  Harbor  of  refuge  at  Xantucl'et,  Mass. — This  harbor  is  the  only  one 
between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provincetown,  a  distance  of  about  100  miles,  e.\cept  the 
small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It 
has  deep  water  inside,  and  the  object  of  improvement  is  to  make  it  a 
harbor  of  refuge  for  vessels  plying  between  ports  north  and  south  of 
Cape  Cod. 

The  approved  project  of  1880,  as  modified  in  1885,  provides  for  the 
construction  of  two  jetties  as  training  walls,  one  on  each  side  of  the 
harbor  entrance,  planned  so  as  to  allow  the  tidal  current  to  assist  m 
scouring  out  and  maintaining  a  good  channel,  and  for  the  completion 
of  the  work  by  dredging  vv  here  necessary  to  obtain  a  depth  of  from  12 
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to  15  feet  at  low  water  in  this  channel ;  all  at  a  total  cost  estimated  in 
1885  at  $375,000,  of  which  $195,000  was  appropriated  prior  to  1804. 

At  the  adoption  of  the  present  project  no  jetties  existed  and  the 
ciiannel  entrance  was  barred  by  a  sboal  of  1.5  miles  width,  on  which 
there  was  only  C  feet  depth  of  water  at  low  tide,  the  channel  being  very 
crooked  and  subject  to  changes  in  location. 

The  sum  of  $172,045.22  had  been  expended  on  this  work  up  to  June 
30, 1803,  by  which  the  west  jetty  had  been  built  to  3,955  feet  length 
Avith  full  height,  the  east  jetty  had  been  built  to  834  feet  length  with 
ftill  height,  and,  after  a  gap  of  160  feet,  1,300*  feet  lengtli  had  been 
raised  to  half-tide  level. 

During  the  past  fiscal  year  contracts  have  been  made  for  work  under 
the  1892  appropriation. 

The  balance  available  is  to  be  applied  to  the  further  extension  of  the 
east  jetty  and  raising  low  places  in  the  west  jetty,  together  with  a  little 
dredging  if  necessary. 

July  1,  1893,  balnnco  iiuexponded $22,  954. 78 

June  30,  1894,  amount  expended  during  fiscal  year 3,  419. 96 

.July  1 ,  1894,  balance  unexpended 19, 534.  82 

July  1,  1894,  outstanding  riabilitioB $3,570.96 

July  1,  1894,  amount  covered  bv  uncompleted  contracts 13,407.25 

16,978.21 

July  1,  1894,  balance  available 2,556.61* 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 27, 556. 61 

{Amount  (estimated)  required  for  completion  of  esistinj^  project 155, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  2.)  . 

3,  Marthas  Vineyard  inner  harbor  at  Edgartown^  Mass. — Tlie  inner 
harbor  at  Edgartown  lies  in  the  northern  i)art  of  the  waterway  or 
strait  that  separates  Chappaquiddick  Island  from  the  east  end  of 
Marthas  Vineyard.  It  extends  southward  about  1^  miles  from  Chap 
paquiddiok  Point  opposite  Edgartown,  and  averages  about  one-fifth  of 
a  mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through. 

The  approved  project  of  1889  provides  for  the  removal  to  10  feet 
depth  at  low  water  of  a  "middle  ground"  shoal  in  the  central  part  of 
the  inrer  harbor,  at  a  total  cost  estimated  iiTlSO.'J  at  $7,000,  of  which 
$4,500  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  middle  ground  shoal 
carried  only  about  G  feet  depth  ol  water  and  was  a  very  troublesome 
obstruction. 

The  sum  of  $4,207.61  had  been  exi)ended  on  this  work  up  to  June 
30,  1893,  by  which  about  three-quarters  of  the  shoal  had  been  dredged 
to  full  depth. 

During  the  year  operations  were  necessaiily  restricted  to  minor 
office  work  and  care  of  property. 

Further  dredging  must  await  further  appropriations. 
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July  1,  1893,  balance  unexpended $232. 39 

June  30,  1894,  nmoiint  expended  during  fiscal  year 224. 28 

July  1,  1894,  balance  unexpended 8. 11 

July  1,  1894,  oatatanding  liabilities 6.70 

July  1 ,  1894,  balance  available 1. 41 

Amount  appropriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2, 501. 41 

(See  Api)eDdix  0  3.) 

4.  Harbor  at  Vineyard  Haven^  Mass. — Vineyard  Haven  is  a  deep 
indentation  in  the  northern  shore  of  the  i&iand  of  Marthas  Vine- 
yard, on  the  southern  side  of  Vineyard  Sound.  The  approved  project 
of  1887,  as  modified  in  1889,  provides  for  the  protection  of  the  "  Chops" 
(or  headlands)  from  erosion  and  the  intervening  harbor  from  being 
filled  by  the  eroded  material;  the  whole  to  be  done  by  means  of  stone 
sea  walls  and  jetties  to  be  built  along  the  beach  in  front  of  the  bluffs 
at  both  headlands.  The  total  cost  was  estimated  in  1889  at  $60,000, 
of  which  $42,500  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  headlands  were  gradually 
wearing  away  and  the  adjacent  parts  of  the  harbor  were  shoaling.  No 
protection  works  were  in  existence. 

The  sum  of  $35,774.84  had  been  expended  on  this  work  up  to  June  30, 
1893,  by  which  there  had  been  built  a  sea  wall  of  450  feet  length  and  a 
jetty  of  50  feet  length  at  the  East  Chop,  and  a  sea  wall  of  400  feet 
length,  three  jetties  of  from  80  to  296  feet  length,  a  wharf,  and  a  short 
breakwater  of  60  feet  length  at  the  West  Chop. 

During  the  past  fiscal  year  work  on  the  sea  walls  under  old  contracts 
was  completed  at  the  West  Chop  and  commenced  at  the  East  Chop. 

The  balance  available  will  be  applied  to  continuing  tlie  work  of  pro- 
tection at  both  ohops. 

July  1, 1893,  balance  unexpended j $6,725.16 

June  30, 1894,  amount  expended  during  fiscal  year 4,  620. 67 

July  1, 1894,  balance  unexpended 2, 104. 49 

July  1, 1894,  outstanding  liabilities $457. 12 

July  1, 1894,  amount  covered  bv  uncompleted  contracts 977. 60 

1,434.72 

July  1, 1894,  balance  available 669.77 

Amount  appropriated  by  act  of  August  17, 1894 7,  500.  00 

Amount  available  for  fiscal  year  ending  June  30, 1895 8,  169.  77 

{Amount  (estimated)  required  for  completion  of  existing  project 10,  000.  OC 
Amountthat  can  be  profitably  expendedinfiscalyearendingJunoSO,  1896    10,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1807  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  4). 

5.  Wareham  Harbor,  Massachusetts. — The  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  from  Buzzards  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels, 
and  the  channel  is  to  be  made  a  beating  channel  for  such  vessels. 
Another  object  of  the  improvement  is  the  raising  of  Long  Beach. 

The  approved  project  of  1880  provides  for  the  deepening  and  widen- 
ing of  the  channel  from  Buzzards  Bay  to  Wareham,  so  as  to  obtain  9 
feet  depth  at  low  water  over  250  feet  width  from  the  entrance  up  to 
Barneys  Point,  thence  the  same  depth  over  350  feet  width  up  to  the 
lower  wharves  of  the  city,  and  thence  the  sai^e.^dhg]gt^^aji^^[^  feet 
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width  opposite  the  city  froiit ;  and  for  the  raising  and  protecting  of 
Long  Beach  (the  eastern  headland  of  the  entrance)  so  as  to  i)revent 
the  erosion  of  this  beach  and  the  shoaling  of  the  adjacent  parts  of  the 
cbaiiiiel  and  harbor  3  all  at  a  total  cost  estimated  in  1887  at  $56,236,  of 
which  all  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  headland  of  Long  Beach 
was  wearing  off  and  the  adjacent  parts  of  the  channel  and  harbor  were 
shoaling.  The  channel  was  narrow  and  crooked  and  limited  to  9  feet 
depth  at  low  water. 

The  sum  of  $51,240.25  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  the  channel  had  been  deepened  to  half  width  and 
full  depth  of  9  feet  in  its  upper  portion,  and  to  less  width  in  its  lower 
portions,  and  the  sand  spit  had  been  partly  protected  by  catch-sand 
fences  and  brush  and  stone  work. 

The  ruling  depth  of  the  approaches  to  Wareham  had  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 
Vessels  can  be  carried  to  Wareham  with  larger  draft  than  formerly. 
The  increase  in  width  of  channel  had  been  a  great  help  to  all  vessels 
in  beating  in  and  out  of  the  harbor. 

Daring  the  past  fiscal  year  work  of  dredging  has  been  carried  on  by 
hired  labor  and  the  use  of  the  Government  plant,  securing  nearly  fall 
widths  in  the  upper  portions,  and  about  two-thirds  widths  in  the  lower 
portions  of  the  channel. 

Further  dredging  must  await  further  appropriations. 

July  1,  1893,  balance  unexpended $4,  995. 75 

June  30,  1894,  amount  expended  during  fiscal  year .- 4, 520. 97 

July  1,  1894,  balance  unexpended 474. 78 

July  1,  1894,  outstanding  liabilities 66.74 

July  1,  1894,  balance  available 408.04 

(See  Appendix  0  5.) 

6.  New  Bedford  Harbor^  Massachusetts. — New  Bedford  Harbor  is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bedford 
and  Fair  Haven. 

Before  improvement  the  channel  had  a  depth  of  about  12 J  feet  at 
mean  low  water.  Old  projects  of  1874  and  1877  provided  for  a  chan- 
nel 300  feet  wide  and  15  feet  deep  at  mean  low  water  from  the  deep 
water  juvst  above  Palmer  Island  to  the  wharves  at  New  Bedford.  This 
work  was  completed  in  1877  at  a  cost  of  $20,000. 

The  approved  project  of  1887  provides  for  the  deepening,  widening, 
and  straightening  of  the  channel  from  Buzzards  Bay  to  New  Bedford, 
so  as  to  obtain  18  feet  depth  at  low  w^ater  over  200  feet  width  and  over 
its  entire  length,  at  a  total  cost  estimated  in  1887  at  $35,000,  of  which 
$27,500  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  channel  was  winding  and 
only  about  15  feet  deep. 

The  sum  of  $20,263.87  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  the  straight  channel  had  been  completed  on  its 
western  side  to  15  feet  depth  with  80  feet  width  over  its  entire  length; 
and  a  slightly  crooked  Qhannel  of  80  feet  width  with  18  feet  depth  also 
existed  over  the  same  distance,  wandering  a  little  from  the  projected 
channel. 

During  the  past  fiscal  year  work  of  dredging  under  old  contracts  was 
commenced  and  completed,  securing  full  widths  and  depths  in  the  upper 
harbor  and  over  half  widths  in  lower  portions.        pigitized  by  V^OOQ iC 
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July  1,  1893,  balance  unexpended. $7, 236. 13 

June  30,  1894,  amount  expended  during  fiscal  year 6, 555. 57 

July  1,  1894,  balance  unexpended 680.56 

July  1,  1894,  outstanding  liabilities 51.80 

July  1,  1894,  balance  available 628.76 

Amount  appropriated  by  act  of  August  17, 1894 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 8, 128. 76 

(See  Appendix  C  6.) 

7.  Canapitsit  Channel,  Massachusetts. — This  waterway  lies  about  20 
miles  south  of  New  Bedford,  running  between  the  islands  of  Cuttyhunk 
and  Nashawena,  and  connecting  the  waters  of  Vineyard  Sound  and 
Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sail  boats,  and  also  especially  of  the  surf  boats  belong- 
ing to  the  life-saving  station  of  this  dangerous  locality. 

The  approved  project  of  1891  provides  for  the  widening  and  deepen- 
ing of  the  present  channel  from  Vineyard  Sound  to  the  ocean  between 
the  islands  of  Nashawena  and  Cuttyhunk,  Massachusetts,  so  as  to  secure 
a  depth  of  6  feet  at  low  water  with  a  least  width  of  150  feet  over  its 
entire  length,  at  a  total  cost  estimated  in  1893  at  $9,800,  of  which 
$4,800  had  been  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  sand  shoals,  and  espe- 
cially the  numerous  bowlders,  made  tliis  passage  specially  dangerous 
to  the  life-saving-station  boats  and  other  shallow-draft  row  and  sail 
boats. 

The  sum  of  $1,539.54  had  been  expended  on  this  work  up  to  June  30, 
1893,  by  which  a  channel  of  about  6&  feet  width  and  at  least  5  feet 
depth  at  low  water  had  been  cut  entirely  across  the  shoal,  completing 
.  about  half  of  the  proposed  work. 

During  the  past  fiscal  year  a  few  more  of  the  worst  bowlders  were 
blasted  from  the  cleared  channel. 

Further  work  in  the  field  must  await  further  appropriations. 

July  1, 1893,  balance  unexpended ^ $3,  260. 46 

Juno  30, 1891,  amount  expended  during  fiscal  year 3, 140.  76 

July  1,1891,  balance  unexpended 119.70 

July  1, 1894,  outstanding  liabilities 41.01 

July  1, 1894,  balance  available 78.69 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 5,  078. 69 

(See  Appendix  0  7.) 

8.  Taunton  River,  Massachusetts. — This  river  rises  in  Norfolk  County, 
Mass.,  and  empties  into  Narragansett  Bay  at  Fall  River.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading  to  the 
city  of  Taunton,  at  the  head  of  navigation,  so  that  vessels  of  11  feet 
draft  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  bridge  to  Taunton  the  depth  was  not,  In 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1870  $(>3,000  was  ap]>roi)riated  to  secure  9  feet  depth 
at  high  water.    This  work  was  completed  in  1870. 
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The  approved  project  of  1880  provides  for  the  widening  and  deepen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at 
high  water,  with  100  feet  width  from  its  mouth  up  to  Berkley  bridge 
(above  Dighton),  thence  12  feet  depth  with  80  feet  width  (100  feet  width 
at  bends)  up  to  Briggs  Shoal,  thence  11  feet  depth  with  80  fe^t  width  up 
to  the  shipyard,  thence  11  feet  depth  with  CO  feet  width  up  to  Weir 
bridge,  Taunton;  all  at  a  total  cost  estimated  in  1893  at  $125,000,  of 
which  $108,000  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

The  sum  of  $107,945.22  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  a  large  part  of  the  proposed  work  had  been  done, 
especially  at  the  places  most  complained  of  by  the  vessels  using  this 
river.  Vessels  of  11  feet  draft  could  reach  Taunton,  at  the  head  of 
navigation. 

During  the  past  fiscal  year  operations  were  necessarily  restricted  to 
minor  office  work  and  care  of  property. 

There  remains  to  complete  the  existing  project,  widening  and  deep- 
ening at  a  few  points  above  the  bridge  and  the  removiil  of  a  small 
amount  of  ledge  rock. 

Further  dredging  must  await  further  appropriations  by  Congress. 

July  1,  1893,  balance  unexpended $51.  78 

.June  30,  1H9I,  amount  expended  during  fiscal  year 2. 89 

July  1,  1894,  balance  unexpended 51 .  89 

Amount  appropriated  by  act  of  August  17,  1894 5,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  051.  89 

f  Amount  (estimated)  required  for  completion  of  existing  project 12,  000. 00 

i  Amount  that  can  be  profitably  ex2)endedin  fiscal  year  ending  June  30,  I89f!    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  8.) 

9.  Fawtucket  River,  Ehode  Island. -^This  river,  otherwise  called  See- 
konk  River,  is  the  upper  portion  of  Providence  Kiver,  and  extends  from 
Pawtucket  to  Providence.  Before  improvement  the  channel  in  the 
river  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1882  $52,000  were  appropriated  to  dredge  the  chan- 
nel to  7  feet  depth.    This  Avork  was  finished  in  1876. 

The  approved  project  of  1883  provides  for  the  deepening  of  the  river 
so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  low  water,  with 
100  feet  width  from  its  mouth  at  Providence  up  to  opposite  Grant  & 
Co.^s  wharf  at  Pawtucket,  and  thence  12  feet  depth  with  40  feet  width 
through  a  stone  ledge  for  a  short  distance  farther  to  Pawtucket  bridge; 
all  at  a  total  cost  estimated  in  1883  at  $382,500,  of  which  $180,000  Avas 
appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  5  feet  deep. 

The  sum  of  $145,551.77  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  the  shoalest  places  had  been  improved  and  about 
nine-tenths  of  the  needed  work  done,  securing  a  channel  about  12  feet 
deep  and  from  40  to  100  feet  wide  (the  greater  portion  being  100  feet 
wide)  up  to  above  the  lower  wharves  of  the  city  of  Pawtucket. 

This  completed  portion  of  the  channel  had  been  already  a  great  ben- 
efit to  the  commerce  of  the  river. 
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During  the  past  fiscal  year  work  of  dredging:  under  old  contraets   . 
was  commenced  and  completed,  securing  full  widths  and  depths  up  to 
the  rock  ledge;  and  by  hired  labor  and  the  Government  plant  the 
worst  i)arts  of  the  ledge  were  removed. 

The  work  yet  to  be  done  is  to  straighten  the  channel  in  its  lower 
portions  and  to  deepen  the  channel  through  the  ledge  to  full  depth  with 
a  width  of  40  feet. 

The  balance  available  will  be  applied  to  continuing  the  improvement. 

July  1,  1893,  balance  unexpended $34,448.23 

Juuo  30,  1894,  amount  expended  during  fiscal  year 23, 424. 74 

July  1,  1894,  balance  unexpended 11,023.49 

July  1,  1894,  outstanding  liabilities 149.28 

July  1,  1894,  balance  available 10,874.21 

Ain'ouu t  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 35,  874. 21 

{Amount  (estimated)  required  for  completion  of  existing  project 177,500.00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  endini^  J  une  30, 1 896  100,  000. 00 
►Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See*Appendix  C  9.) 

10,  Providence  River  and  Narragansett  Bay^  Rhode  Island. — The 
object  of  this  improvement  is  to  furnish  n  wide  and  deep  channel  for 
foreign  and  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "The  Crook,"  the  available  low-water  depth  was  but  4^  feet. 
Between  1852  and  1873  856,500  was  appropriated  to  secure  first  9  and 
then  12  feet  depth  of  channel.    This  work  was  finished  in  1873. 

The  approved  project  of  1878,  as  modified  in  1882,  provides  for  the 
deepening  of  the  river  and  the  deepening  and  widening  of  its  anchor- 
age basins,  so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low 
water  with  300  feet  width  from  the  deep  water  of  Narragansett  Bay  up 
to  Providence,  B.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet 
depth  with  600  feet  width,  18  feet  de])th  with  725  feet  width,  12  feet 
depth  with  910  feet  width,  and  6  feet  depth  with  1,060  feet  width,  from 
Fox  to  Field  Point;  all  at  a  total  cost  estimated  in  1882  at  $675,000, 
of  w^hich  $(510,000  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to 
12  f<;ot  depths,  and  the  anchorage  areas  were  much  too  small  and  shal- 
low for  the  craft  seeking  them. 

The  sum  of  $564,098.28  had  been  expended  on  this  work  up  to  June 
30, 1893,  by  which  all  the  25-foot  channels,  most  of  the  20-foot  anchor- 
ages, and  a  part  of  the  18-foot  anchorages  had  been  dredged,  this  being 
about  five-sixths  of  all  the  proposed  work. 

During  the  past  fiscal  year  work  of  dredging  under  old  contracts 
w^as  continued  and  completed,  securing  full  depths  and  widths  over  all 
the  dredgeable  portions  of  the  anchorage  basin;  and  then  by  the  Gov-" 
ernment  plant  and  hired  labor,  the  few  remaining  places  were  cleared 
of  ledge  rock  down  to  full  depths. 

There  is  required  for  the  completion  of  existing  project  a  final 
redredging  of  the  main  channel  where  it  has  shoaled  since  1882. 

Further  dredging  must  await  fiirther  appropriations. 
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Jaly  1, 1893.  balance  unexpended ^5,901.72 

J  une  30, 1894,  amount  expended  during  fiscal  year 43, 358. 68 

July  1, 1894,  balance  unexpended 2,  543.04 

July  1^894,  outstanding  liabilities 1,102.49 

July  1, 1894,  balance  available 1,440.55 

Amount  appropriated  by  act  of  August  17, 1894 17, 500. 00 

Amount  a vai  lable  for  fiscal  year  ending  June  30, 1895 18, 940. 55 

{Amount  (estimated)  required  for  completion  of  existing  project 47, 500. 00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    47, 500. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  10.) 

11,  Re^noval  of  Green  Jacket  Shoalj  Providence  River ^  Rhode  Island, — 
This  shoal  is  in  that  part  of  Providence  River  which  constitutes  the 
harbor  of  Providence.  It  lies  off  the  wharves,  on  the  south  front  of 
the  city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchor- 
age purposes,  covering  an  area  of  about  18  acres  between  the  15-foot 
curves,  and  about  30  acres  in  all. 

The  approved  project  of  1885  provides  for  the  removal  to  25  feet 
depth,  at  low  water,  of  a  middle-ground  shoal  of  about  30  acres  area, 
in  Providence  River,  opposite  the  city,  the  portion  to  be  removed  to 
be  at  least  200  feet  distant  from  the  harbor  hues  of  the  city ;  all  at  a 
total  cost  estimated  in  1885  at  $112,346,  of  which  $89,250  was  appropri- 
ated prior  to  1894. 

At  the  adoption  of  the  present  project  the  shoal  in  many  places  car- 
ried only  1  foot  of  water,  and  was  a  very  troublesome  obstruction. 

Tlie  sum  of  $79,574.37  had  been  expended'on  this  work  up  to  June 
30,  1893,  by  which  18  acres  out  of  the  original  30  of  this  shoal  had 
been  removed  to  a  depth  of  25  feet  at  mean  low  water,  making  an 
important  addition  to  the  anchorage  facilities  of  Providence  Harbor. 

During  the  past  fiscal  year  work  of  dredging  under  old  contracts 
was  commenced  and  completed,  securing  16  feet  depth  over  all  the 
central  portions  of  the  shoal  and  20  feet  depth  over  all  the  main  chan- 
nel way. 

Further  dredging,  to  full  25  feet  depth,  must  await  further  appro- 
priations. 

July  1,  1893,  balance  unexpended $9, 675. 63 

Jane  30,  1894,  amonnt  expended  during  fiscal  year 9, 192. 65 

July  1,  1894,  ballince  unexpended 482.98 

Julj'  1,  1894,  outstanding  liabilities 18.66 

July  1,  1894,  balance  aTailable 464.32 

Amount  ax)pxopriated  by  act  of  August  17,  1894 7,  500.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7,964.32 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 596. 00 
Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1896    15,  596. 00 
Submitted  in  compnance  witb  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  11.) 

12,  Newport  Harbor,  Rhode  Island, — This  harbor  is  at  the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  cai)acity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
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seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet.  « 

Between  1873  and  1875  $!28,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.    This  work  was  comi)leted  in  1870. 

The  approved  project  of  1880,  as  modified  in  1882-'83-'84.  and  1890, 
provides  for  the  widening  and  deepening  of  the  channel  fromNarragan- 
sett  Bay  into  Newport,  so  as  to  secure  15  feet  depth  at  low  water  with  at 
least  750  feet  width;  for  the  extension  of  the  13-foot  depth  and  lOfoot 
depth  anchorage  basins;  for  the  partial  cutting  off  of  the  shoal  spit  at 
the  southern  end  of  Goat  Ishmd,  and  for  the  construction  of  jetties  on 
the  western  shore  of  Goat  Island  so  as  to  protect  the  end  of  this  island 
from  erosion,  and  to  prevent  the  drift  of  sand,  etc.,  around  the  island 
into  the  adjacent  parts  of  the  channel  and  harbor;  all  at  a  total  cost 
estimated  in  1890  at  $156,200,  of  which  $129,500  was  appropriated 
prior  to  1894. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  was  too  small  for  the 
(Taft  seeking  harborage  at  this  place  during  the  summer  and  all  the 
year  during  storms. 

The  sum  of  $105,143.03  had  been  expended  on  this  work  up  to  June 
";0,  1893,  bj'  which  the  15-foot  channels  and  13  foot  anchorage  basius 
had  been  dredged,  and  one  jetty,  133  feet  long,  had  been  built  Avest- 
ward  from  Goat  Island.  The  southern  entrance  had  been  completed 
ibr  vessels  of  15  feet  draft,  and  of  the  total  area  to  be  dredged  within 
the  harbor  (about  90  acres)  about  GG  acres  had  been  completed. 

During  the  i)ast  fiscal  year  work  of  dredging  under  old  contracts  was 
commenced  and  completed,  securing  the  complete  removal  of  the  Goat 
Island  Spit  to  15  feet  depth. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  a  small  remaining  portion  of  the  lO-foot  anchorage  area;  also  the 
building  of  additional  jetties  outside  of  Goat  Island,  whenever  they 
may  be  required,  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the 
harbor  entrance. 

TJie  balance  available  is  to  be  applied  to  continuing  the  improvement. 

July  1,1893.  balance  unexpended $24,356.97 

June  30, 1894,  amount  expended  during  fiscal  year 22, 416. 04 

July  1, 1894,  balance  unexpended 3,  940.  93 

July  1, 1894,  outstanding  liabilities $32. 28 

July  1, 1894,  amount  covered  by  uncompleted  contracts 400. 00 

432.28 

July  1, 1894,  balance  available 1,508.05 

Amount  approjiriated  by  act  of  August  17, 1894 7,  500.  00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 9,  008. 05 

{Amount  (estimated)  required  for  completion  of  existing  project 19, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1896    19, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18b'6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  12.) 

13.  Harbor  of  rc/vge  at  Point  Judith^  Rhode  Island. — Point  Judith  is 
the  southeastern  extremity  of  South  Kingston,  K.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile  in  a  south-by-easterJy  direi^ou 
about  14  miles  west  of  the  point.  digitized  by  ^OOgie 
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The  approved  project  of  1889  provides  for  tlie  construction  of  a 
national  harbor  of  refuge  nearly  a  mile  square  at  this  point  by  means 
of  stone  breakwaters,  planned  so  as  to  give  protection  against  easterly, 
southerly,  and  westerly  storms,  the  mainland  itself  forming  a  protec- 
tion on  the  north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000,  of 
which  $250,000  was  apjMTopriated  prior  to  1894. 

B>'  the  act  of  July  13,  1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis 
of  the  above-estimated  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  point  was  a  si)ecially  dangerous 
place  for  boats  and  tows  to  pass  during  storms  and  even  ordinarily  bad 
weather. 

The  sum  of  $75,347,60  had  been  expended  on  this  work  up  to  June  30, 
1893,  by  which  quarries  had  been  opened,  special  plant  had  been  built, 
and  the  breakwater  had  been  commenced  at  its  center,  about  200  feet 
length  raised  to  about  low- water  level,  and  a  beacon  light  established 
thereon. 

During  the  past  fiscal  year  work  of  placing  stone  under  old  contracts 
was  commenced  and  continued,  by  which  about  100,000  tons  of  stone 
has  been  placed  in  the  breakwater,  raising  about  2,000  feet  length  up  to 
about  low-water  level. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
asked  for  to  continuing  the  construction  of  the  breakwater. 

July  1,  1893,  balance  nnexpended $174, 652. 40 

June  ^.  1894,  amonnt  expended  during  fiscal  year 87, 922.  58 

July  1,  1894,  balance  unexpended 86.729.82 

July  1,  1894,  outstanding  liabilities $35,  482. 28 

July  1,  189^1,  amount  covered  bv  uncompleted  contracts 45, 154. 51 

; 80,636.79 

July  1,  1894,  balance  available 6, 093.  03 

Amonnt  appropriated  by  sundry  civil  act  of  August  18,  1894 100,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 100,  093.  03 

«  -~--    — 

{Amount  (estimated)  required  for  completion  of  existing  project ItOO,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  800,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and     ■ 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  13.) 

14.  Harhor  of  refuge  at  Block  Island,  Rhode  Island, — This  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Island  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  fnrnish  a  harbor  of  refuge  for 
vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

Between  1870  and  1876,  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-drait  vessels,  thi§  work  being  completed  in 
1878.  Between  1880  and  1882,  $25,000  was  appropriated  for  an  inner 
basin  and  the  protection  of  tlie  shore  next  the  breakwater,  this  work 
being  completed  in  1884.  In  1884,  $15,000  was  appropriated  ibr  addi- 
tions to  the  old  breakwater,  this  money  being  so  spent  in  1884-'85. 

The  approved  project  of  1884,  as  modified  in  1888,  provides  for  the 
construction  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island, 
consisting  of  an  enlarged  inner  harbor  (or  basin)  for^s^j^  K9^^^^^ 
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an  exterior  harbor  for  large  ones.  The  basin  was  to  be  about  800  feet 
square  and  completely  inclosed  except  at  its  100  feet-wide  entrance. 
The  exterior  harbor  was  already  formed  by  an  old  breakwater  on  the 
east  and  the  adjacent  shore  on  the  south  and  west;  but  an  old  gap  near 
the  end  of  this  breakwater  was  to  be  filled  up.  The  project  covers  the 
construction  of  the  stone  sea  walls  of  the  enlarged  inner  harbor 
($46,000)  the  repair  of  the  old  breakwater  ($24,000)  and  a  little  dredg- 
ing ($5,000)  along  the  western  side  of  the  old  breakwater  and  also 
inside  the  harbor;  all  at  a  total  cost  estimated  in  1888  at  $75,000,  of 
which  $74,000  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project,  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather* 

The  sum  of  $51,621.78  had  been  expended  on  this  work  up  to  June 
30, 1893,  by  which  the  gap  in  the  old  breakwater  had  been  filled  up  so 
as  to  make  the  breakwater  of  1,900  feet  total  length;  the  north  seawall 
had  been  built  to  170  feet  length  with  full  height,  then  came  a  gap  of 
190  feet  length,  then  130  feet  length  to  full  height,  then  100  feet  length 
to  high- water  level,  and  then  150  feet  length  to  low-water  level;  the 
west  sea  wall  had  been  started  for  50  feet  at  its  shore  end;  and  the 
shoal  west  of  the  breakwater  had  been  dredged  to  a  depth  of  9  feet 
from  the  steamboat  wharf  to  within  100  feet  of  the  north  wall. 

During  the  past  fiscal  year  work  of  placing  stone  under  old  contracts 
was  commenced  and  completed,  and  work  of  removing  old  jetties  and 
scattered  bowlders,  and  of  strengthening  weak  places  in  the  sea  walls 
and  old  breakwater  was  also  commenced  and  completed,  securing  the 
completion  of  the  harbor  walls  except  as  to  pier  heads  at  the  harbor 
entrance. 

The  balance  on  hand  will  be  applied,  under  the  existing  project,  to 
the  construction  of  the  pier  heads  and  to  strengthening  the  existing 
sea  walls  at  their  weakest -points. 

July  1,  1893,  balance  unexpended $22,378.22 

June  30,  1894,  amount  expended  during  fiscal  year 19, 892. 66 

July  1, 1894,  balance  unexpended , . . .       2, 485. 56 

July  1,  1894,  outstanding  liabilities 422. 82 

July  1,  1894,  balance  available 2,062.74 

Amount  appropriated  by  act  of  August  17,  1894 2, 600. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 562. 74 

(See  Appendix  C  14.) 

15,  Fawcatucic  River,  Rhode  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  River  extends  from  the  town  of  Westerly  to 
Little  Narragansett  Bay,  and  the  abject  of  the  improvement  is  to  deepen 
and  widen  this  channel. 

Before  improvement  the  channel  was  crooked  and  obstructed  by 
numerous  shoals,  on  some  of  which  there  was  but  1\  feet  of  water  at 
mean  low  w^ater. 

Between  1871  and  1876  $50,000  was  appropriated  for  the  excavation 
of  a  channel  5J  feet  deep  at  mean  low  water  and  75  feet  wide  below  the 
Avharves,  and  from  35  to  40  feet  wide  between  the  upper  and  lower 
wharves,  this  work  being  completed  in  1876. 

The  approved  project  of  1885  provides  for  the  deepening  and  widen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  8  feet  depth  at 
low  water,  with  100  feet  width  from  its  mouth  up  to  the  lower  wharves 
of  Westerly,  and  thence  a  channel  of  the  same  ^^"^^^^  ^^(3^6?  ^ 
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feet  width  up  to  the  upper  wharves  of  the  city;  all  at  a  total  cost  esti- 
mated in  1891  at  $42,400,  all  of  which  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  5.5 
feet  depth,  over  75  feet  width  below  the  city,  and  the  same  depth  over 
35  feet  width  opposite  the  city;  and  rock  ledges  covered  the  channel 
at  several  points. 

The  sum  of  $89,253.25  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  the  8-foot  channel  had  been  completed  from  deep 
water  upward  for  full  width  to  within  a  half  mile  of  the  city,  and  for 
partial  width  for  the  remaining  distance;  and  the  rock  ledge  obstruc- 
tions had  been  removed  from  the  channel  below  the  city. 

Diffing  the  past  fiscal  year  work  of'rock  removal  under  the  Govern- 
ment force  and  plant  was  commenced  and  complet<3d,  securing  the 
removal  of  all  loose  bowlders  and  ledge  rock  from  the  channel  w^ay 
opposite  the  city. 

The  balance  available  will  be  applied  to  the  extension  of  the  channel 
according  to  the  project. 

July  1, 1893,  balance  unexpended $3, 146. 75 

June  30, 1894,  amount  expended  during  fiscal  year 1, 980. 67 

July  1, 1894,  balance  unexpended 1, 166. 08 

July  1, 1894,  outstanding  liabilities 61. 37 

July  1, 1894,  balance  available 1,104.71 

Amount  appropriated  by  act  of  August  17, 1894 6,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1895 7, 104. 71 

(See  Appendix  C  15.) 

16.  Harbor  of  refuge  at  StoningtoUj  Conn. — Stonington  Harbor  lies 
on  the  north  si(fe  of  the  eastern  entrance  from  the  ocean  into  Long 
Island  Sound,  and  its  breakwaters  are  for  the  purpose  of  making  the 
harbor  a  harbor  of  refuge  for  vessels  entering  and  leaving  this  eastern 
entrance  of  the  sound.  Stonington  Harbor  originally  was  an  open  bay, 
unprotected  from  southerly  storms  and  obstructed  by  a  shoal  having  a 
low- water  depth  of  but  6  feet  at  the  shoalest  part.  Between  1827  and 
1831  about  $37,000  was  spent  in  constructing  piers  or  breakwaters  in 
the  inner  harbor  for  the  protection  of  the  general  harborage.  Between 
1871  and  1873  $46,166  was  appropriated  for  a  survey  of  the  harbor  and 
for  dredging  the  harbor  to  12  feet  depth,  this  work  being  finished  in 
1875.  Between  1875  and  1879  $112,500  was  appropriated  for  the  con 
stniction  of  a  western  breakwater  about  2,000  feet  long,  extending  to 
18  feet  depth  of  water,  and  for  dredging  the  harborage  to  12  feet  depth 
inside  this  breakwater,  this  work  being  completed  in  1880. 

The  approved  project  of  1880  provides  for  the  construction  of  an 
eastern  breakwater  as  a  protection  to  the  outer  harbor,  this  breakwater, 
about  a  half  mile  long,  to  extend  from  the  vicinity  of  Bartletts  Reef 
to  the  vicinity  of  the  Middle  Ground  Shoal,  or  until  it  gives  sufficient 
protection  to  the  harbor  against  southerly  winds;  all  at  a  total  cost 
estimated  in  1884  at  $143,000,  all  of  which  was  appropriated  prior  to 
1894. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

The  sum  of  $131,062.32  had  been  expended  on  this  work  up  to  June 
30,  1893;  this  expenditure  resulted  in  the  extension  of  this  eastern 
breakwater  to  a  total  length  of  2,377  feet. 

During  the  past  hscal  year  minor  surveys  were  made  and  bids 
solicited  for  the  further  extension  of  the  breakwateify.  .^.^^^^  V^OOQ IC 
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The  balance  on  hand  will  b§  expended  in  extending  the  eastern 
breakwater. 

July  1,1893,  balance  unexpended $11,937.68 

June  *JOf  1894,  amount  expended  during  fiscal  year 1, 267. 01 

July  1, 1894,  balance  unexpended 10,670.67 

July  1,  1894,  outstanding  liabilities 249.26 

July  1, 1894,  balance  available 10,421.41 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15, 421. 41 

(See  Appendix  C  IG.) 

17.  Removing  stmlien  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— a,  WrecJc  of  steam  yacht  Alva, — This  steam  yacht,  on  a  pleasure 
trip,  was  sunk  by  collision  in  July,  1892,  in  the  middle  of  Pollock  Kip 
Channel,  eastern  entrance  to  Nantucket  Sound,  Massachusetts.  Her 
owners  were  allowed  the  two  months  guaranteed  th^m  bylaw  in  which 
to  remove  her.  After  this  time  the  wreck  was  duly  advertised  and  her 
removal  awarded  to  the  lowest  bidder  under  contract  dated  December 
12,  work  to  be  completed  by  May  14, 1893.  Unusual  stress  of  weather 
during  the  winter  cansed  this  time  to  be  extended  until  July  14, 1893. 
Work  was  finally  finished  and  final  inspection  made  July  5, 1893. 

h.  Wreck  of  old  stone  schooner  at  Monomoy  Point, — This  schooner, 
loaded  with  stone,  sunk  several  years  ago  on  the  southern  edge  of 
Shovelful  Shoal,  Monomoy  Point,  Southern  Cape  Cod,  Massachusetts, 
had,  in  1893,  become  a  dangerous  obstruction  to  navigation.  The  Avreck 
was  removed  by  the  Government  force  and  plant,  work  being  completed 
in  July,  1893. 

c.  Wreck  of  schooner  Nellie  V,  Rokes, — This  schooner,  loaded  with 
stone,  sunk  in  1890  about  0.5  mile  southeast  of  the  Monomoy  Life-Saving 
Station,  Southern  Cape  Cod,  Massachusetts,  had  in  1893  become  a 
dangerous  obstruction  to  navigation.  The  wreck  was  removed  by  the 
Government  force  and  plant,  work  being  comjileted  in  August,  1893. 

d.  Wreck  of  schooner  Rogers, — This  schooner,  loaded  with  coal,  was 
stranded,  in  April,  1893,  in  the  slue  of  Handkerchief  Shoal,  about  1.5 
miles  southwest  of  Monomoy  Point,  Southern  Cape  Cod,  Massachusetts. 
The  wreck  was  removed  by  the  Government  force  and  plant,  work  being 
completed  in  July,  1893. 

e.  Wrecks  in  Vineyard  Haven^  Massachusetts, — Seven  old  wrecks,  of 
several  years'  age,  were  reported  in  July,  1893,  as  lying  in  Vineyard 
Haven  Harbor  and  still  obstructing  its  navigation  and  endangering  the 
safety  of  its  shipping.  They  were  all  removed  by  the  Government  force 
and  plant,  work  being  completed  in  August,  1893. 

f  Wreck  of  schooner  Acacia, — This  vessel,  wrecked  in  August,  1893, 
was  reported  the  same  month  as  lying  about  6  miles  east-southeast  of 
Chatham,  Mass.,  its  masts  endangering  the  safety  of  other  craft.  The 
wreck  was  removed  by  the  Government  plant  and  force,  work  being 
completed  in  October,  1893. 

g.  Wreck  of  barge  N.  and  TF.,  No,  d. — This  vessel,  loaded  with  coal, 
was  sunk  by  collision  in  August,  1893,  in  Providence  Kiver,  llhode 
Island.  The  wreck  was  removed  by  its  owners,  work  being  completed 
I)rior  to  the  expiration  of  the  two  months'  limit  allowed  them  by  law. 

h.  Wreck  of  schooner  John  P.  Kelscy, — This  vessel,  on  fire,  sunk  on 
or  before  September  23,  1893,  about  1.5  utiles  east  of  Handkerchief 
light-ship,  Nantucket  Sound,  Massachusetts.  The  wreck  was  removed 
by  the  Government  plant  and  force,  w  ork  being  completed  V^A^V]^^^^^ 
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i  Wreck  of  schooner  Q.  M.  Farnstcorth,— This  vessel,  sunk  and  abau- 
doiied  several  years  ago  on  the  Common  Flats,  Old  Chatham  Eoads^ 
Massaehasetts,  was  reported  in  October,  1893,  as  still  endaugeriug  navi- 
gattOD.  The  wreck  was  removed  by -the  Government  plant  and  force, 
work  being  completed  in  January,  1894. 

j.  Wreck  of  schooner  Annie  W.  AJters. — This  vessel,  sunk  in  Novem- 
ber, 1893,  about  200  yards  southwest  of  the  railroad  wharf  at  Hyaunis 
Harbor,  Massachusetts.  The  wreck  was  removed  by  the  Government 
plant  and  force,  work  being  completed  in  March,  1894. 

A*.  Wreck  of  schooner  Stephen  Raymond, — This  vessel  sunk  in  Novem- 
ber, 1893,  about  35  yards  west  of  the  railroad  wharf  at  Hyannis  Harbor, 
Massachusetts.  The  wreck  was  removed  by  the  Government  plant 
and  force,  work  being  completed  in  February,  1894. 

/.  Wreck  of  schooner  Katie  MitcheU, — This  vessel  sunk  in  August, 

1893,  on  a  bar  about  3  miles  southeast  from  Hyannis,  Mass.  The 
wreck  was*  removed  by  the  Government  plant  and  force,  work  being 
completed  in  February,  1894. 

»».  Wreck  of  schooner  Franklin, — This  vessel  sunk  in  November,  1893, 
on  Bearses  Shoal,  about  0.5  mile  southeast  by  east  from  Monomoy 
Point  light-house,  Mass.  The  wreck  was  removed  by  the  Government 
plant  and  force,  work  being  completed  in  March,  1804. 

H.  Wreck  of  schooner  Laura  E,  Messer. — This  vessel  sunk  in  January, 

1894,  on  Bearses  Shoal,  about  1.5  miles  east  from  Monomoy  Point  light 
boose,  ^lass.  During  the  two  months'  delay  required  by  law  the  wreck 
was  broken  up  and  scattered  by  the  ocean  so  as  to  no  longer  be  an 
obstruction  to  navigation. 

0.  Wreck  of  schooner  Asa  H.  Pervei'e. — This  vessel  sunk  several  years 
ago,  about  2.4  miles  south-by- west  from  Chatham  lights,  close  to  Mono- 
moy Beacb,  Massachusetts,  was  reported  in  March,  1894,  as  still  endan- 
gering navigation.  The  wreck  was  removed  by  the  Government  plant 
and  force,  work  being  completed  in  March,  1894. 

p.  Wreck  near  Browns  Ledge. — Various  reports  received  from  Janu- 
ary to  May,  1894,  indicated  the  presence  of  a  wreck  somewhere  near 
Browns  Ledge,  southwest  of  Cuttyhunk  and  west  of  Marthas  Vine- 
yard, Mass.  This  wreck  was  scattered  by  dynamite  by  the  IT.  S.  Navy 
cniiser  Vesuvius  in  June,  1894,  leaving  Lothing  further  to  be  done  by 
the  War  Department. 

q.  Wreck  of  schooner  L,  F,  Hopkins. — This  wreck,  on  fire,  sunk  across 
the  channel  of  the  river  at  Pawtucket,  R.  I.,  on  May  10,  1894.  Prepa 
rations  have  been  made  to  commence  her  removal  on  July  10,  at  the 
end  of  the  two  months'  delay  required  by  law. 

r.  Wreck  near  Parkers  River. — This  wreck  was  reported  in  June,  1894, 
as  lying  somewhere  near  the  shore  of  Xan tucket  Sound,  Massachusetts, 
between  Parkers  liiver  and  Bass  River.  Preparations  are  being  made 
for  its  removal. 

The  cost  of  work  on  the  wrecks  removed  during  the  year  was 
$11,544.74. 

(See  Appendix  C  17.) 

IMPROVEMENT  OF  CONNECTICUT  RIVER  AND  OF  RIVERS  AND  HARDORS 
IN  CONNECTICUT  AND  NEW  YORK  TRIBUTARY  TO  LONO  ISLAND 
SOUND,  AND   ON   SOUTHERN   SHORE   OF  LONO   ISLAND. 

This  district  was  in  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps 
of  Engineers^  having  under  his  immediate  orders  Lieut.  Thomas  II. 
Rees  Corps  of  Engineers,  to  August  22,  1803,  and  Lieijt.^^>^;^  l^^'^te 
mil,  Corps  of  Engineers,  since  i^ovember  20,  1893.  o 
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1.  Mystic  BiveVy  Gonnecticui. — This  is  a  tidal  river  about  4  miles  in 
length,  extending  northward  from  Fishers  Island  Sound.  Its  natural 
depth  for  the'  lower  2  miles  was  15  feet  or  more  at  low  tide,  in  a  very 
crooked  and  narrow  channel;  thence  for  a  mile  farther,  to  the  village 
of  Mystic,  the  depth  shoaled  to  about  9  feet. 

Above  Mystic  there  has  been  little  navigation.  In  1888  an  exami- 
nation of  the  river  was  made,  and  subsequently  a  project  was  adopted 
for  dredging  to  carry  the  depth  of  15  feet  at  mean  low  water,  with 
width  of  100  feet,  up  to  the  highway  bridge,  and  to  widen  five  bends 
in  the  stream  at  an  estimated  cost  of  $30,000. 

Up  to  July  1,  1893,  jiJ16,350.97  had  been  expended  on  this  improve- 
ment in  dredging  to  make  an  available  depth  of  15  feet  at  mean  low 
water  up  to  Mystic,  where  the  previous  depth  had  been  9  feet;  the 
widening  of  the  upper  of  the  five  bends  had  been  completed,  and  the 
second  nearly  completed ;  the  sharp  bend  at  the  mouth  of  the  river 
had  also  been  widened  by  25  to  75  feet. 

During  the  past  fiscal  year  work  at  the  second  bend  was  completed, 
and  an  additional  width  of  25  feet  was  dredged  for  a  length  of  800 
feet  at  the  worst  part  of  the  lower  bend  opposite  the  Noank  shipyards. 

The  total  amount  appropriated  for  this  improvement  is  $23,500. 

Future  appropriations  will  be  applied  to  dredging,  to  widen  the 
channel  at  the  lower  bends,  as  provided  in  the  project. 

July  1, 1893,  balance  unexpended $3,649.0? 

June  30,  1894,  amount  expended  during  fiscal  year 3, 378. 64 

July  1 ,  1894,  balance  unexpended 270. 39 

Amount  appropriated  by  act  of  August  17, 1894 3, 500. 00 

Amount  available  for  fiscal  year  endi ng  June  30,  1895 3,  770. 39 

{Amount  (estimated)  required  for  completion  of  existing  project 6,  500. 00 
Amount  that  can boprofitablyexpendedinti8calyearendingJune30, 1896      6,  500.00 
Subiiiited  m  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  1.) 

2.  Thames  River ^  Connecticut — This  river  is  a  tidal  stream  extending 
from  the  city  ofNorwich,  15  miles  south,  to  Long  Island  Sound.  For 
11  miles  above  its  mouth  the  depth  ranges  from  13  to  80  feet. 

Until  1889,  improvements  were  confined  to  a  stretch  of  3  J  miles  below 
Korwich,  in  which  the  most  troublesome  bars  lay.  In  1829  the  channel 
depth  ever  these  bars  was  about  6  feet  at  mean  low  water. 

In  183G  a  project  was  adopted  for  making  a  channel  100  feet  wide  and 
14  feet  deep  at  mean  high  water  (11  feet  at  low  water)  by  dredging  and 
by  building  piers. 

In  1878  a  channel  14  feet  deep  at  low  water  was  projected,  and  in 
1882  a  modification  was  atlopted  providing  for  a  channel  200  feet  wide 
and  14  feet  deep  at  mean  low  water,  to  be  obtained  by  dredging  and 
by  building  five  dikes  or  training  walls  along  the  outer  sides  of  tl  e 
channel  curves.  The  estimated  cost  was  $208,080,  and  a  balance  of 
$20,000  from  previons  appropriations  was  then  available.  In  1888  the 
project  Avas  extended  to  include  making  16  feet  depth  as  far  as  Allyn 
Point,  and  14  feet  from  there  to  Easter  Point  at  an  additional  cost  of 
$40,000. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13,  1892, 
$10,000  of  the  appiopriation  for  Thames  Eiver  was  authorized  to  be 
expended  in  the  improvement  of  Shaws  Cove,  New  London,  and  the 
total  estimated  cost  of  this  additional  work,  848,000,  has  been  added 
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to  the  estimate  required  for  completion  of  the  existing  project  for  the 
improvement  of  the  river.  The  original  depth  in  this  cove  was  fipom 
2J  to  8  feet  at  mean  low  water,  and  the  channel  was  narrow  and 
crooked.  The  project  provides  for  making  a  channel  100  feet  wide 
aud  12  feet  deep,  with  an  anchorage  basin  of  the  same  depth,  about  800 
by  400  feet. 

Up  to  July  1,  1893,  three  of  the  proposed  dikes  had  been  completed, 
and  the  fourth  one  nearly  so;  and  the  channel  had  an  available  depth 
of  14  feet  up  to  Mohegan  (3  miles  below  Norwich)  and  thence  to  Norwich 
a  depth  of  12  feet  at  mean  low  water.  The  channel  in  Shaws  Oove  had 
been  made  the  full  length  and  depth  with  width  of  60  feet,  and  the 
anchorage  basin  had  been  begun. 

The  total  amount  expended  on  this  improvement  up  to  July  1, 1893, 
including  outstanding  liabilities,  was  $389,492.91. 

During  the  past  fiscal  year  37,715  cubic  yards  was  dredged,  extend- 
ing the  channel  of  14  feet  depth  up  to  the  "  Sand  Pier"  (about  IJ  miles 
below  Norwich)  with  width  of  100  feet.  No  work  was  done  in  Shaws 
Cove. 

The  total  amount  appropriated  since  1821  for  improving  this  river, 
including  Shaws  Cove,  is  $404,300. 

Future  appropriations  will  be  applied  to  dredging  to  complete  the 
14-foot  channel  to  Norwich,  and  to  complete  the  projected  anchorage 
basin  in  Shaws  Cove. 

July  1, 1893,  balance  unexpended $24,051.45 

June  ^,  1894,  amount  expended  during  iiscal  year 21, 090. 41 

July  1, 1894,  balance  unexpended 2, 961. 04 

Amount  appropriated  by  act  of  August  17,  1894 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15, 461. 04 

(Amount  (estimated)  required  for  completion  of  existing  project 81, 100. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  2.) 

3.  Connecticut  Bivevj  Masaachtisetts  and  Connecticut — Above  Hart- 
ford.— From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield 
Falls  or  Eapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  5 
feet  deep. 

Enfield  Eapids  extends  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distance  of  11  miles,  the  river's  bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water. 

Several  years  ago  the  Connecticut  River  Company  constructed  a 
small  canal  around  Enfield  Rapids,  throifgh  which  boats  of  3  feet  draft 
and  80  feet  length  can  pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barbers  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitted  for  construction  of  a  canal  8  feet  deep  around 
Enfield  Rapids.  These  estimates  were  revised  in  1880.  The  estimated 
cost  of  the  canal  was  $1,322,805.  It  was  not  considered  advisable  to 
commence  construction  with  a  less  sum  than  $450,000,  which  has  not 
yet  been  appropriated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  has  been  appro- 
priated  for  this  part  of  the  river,  of  which  $91,059.70  has  been  expended. 
ENG  94 5  T 
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All  the  work  done  lias  been  dredging  and  the  construction  and  repair 
of  seven  wing  dams. 

No  work  has  been  done  during  the  past  fiscal  year. 

The  last  appropriation  for  this  part  of  the  river  was  made  in  1880. 
and  the  last  work  done  was  repair  of  wing  dams  in  1886.  Except  the 
fixing  and  defining  of  the  channel  by  wing  dams,  the  results  of  the 
improvement  so  far  made  have  not  been  permanent. 

The  funds  on  hand  from  previous  appropriations  are  sufficient  for 
such  repairs  and  temporary  improvement  as  may  be  needed  during  the 
ensuing  fiscal  year.    No  other  work  is  at  present  contemplated. 

July  1,1893,  balance  unexpended $8,940.30 

July  1, 1894,  balance  unexpended 8,940.30 

Connecticut  River  below  Hartford. — Between  Hartford  and  Long 
Island  Sound,  a  distance  of  50  miles  by  course  of  channel,  the  depth  on 
the  bars  was  formerly  5  feet  at  low  water,  the  worst  places  being 
between  Hartford  and  Middletowu,  a  distance  of  19  miles,  and  at  Say- 
brook  Bar  at  the  mouth  of  the  river.  Dredging  was  carried  on  and 
small  wing  dams  were  constructed  by  private  parties  and  by  a  State 
corporation  up  to  1868,  with  no  permanent  benefit. 

In  1868  a  project  for  improvement  by  the  United  States  was  sub- 
mitted, under  which  a  pile  dike  was  built  at  Hartford,  and  annual 
dredging  done  on  the  bars  below  Hartford  until  1883. 

In  1873  a  project  for  the  construction  of  three  jetties  on  Say  brook  Bar 
was  adopted.  Two  of  these  have  been  built;  the  third  will  probably 
not  be  required. 

In  1880  a  project  for  permanent  improvement  of  six  of  the  worst 
bars  between  Hartford  and  Middletown  was  adopted:  it  contemplated 
building  riprap  wing  dams,  rectifying  the  banks,  arid  protecting  the 
caving  banks  by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It 
was  afterwards  found  necessary  to  extend  the  project  to  include  annual 
dredging  at  these  and  other  bars,  and  the  extension  and  repairs  of  the 
Saybrook  jetties. 

Two  of  the  contemplated  works  have  been  built,  a  training  wall  at 
Hartford  Bar  and  a  wing  dam  at  <jrlastonbury  Bar,  their  total  cost 
being  $40,715.34.  In  addition  to  the  work  included  in  the  estimate  of 
$330,487,  the  east  and  west  jetties  at  Saybrook  have  been  extended 
and  repaired,  and  a  channel  130  feet  wide  and  12  feet  deep  has  been 
dredged  between  them,  and  from  $5,000  to  $10,000  has  been  annually 
expended  in  dredging  to  maintain  a  depth  of  9  feet  on  the  bars  between 
Hartford  and  Saybrook. 

Experience  has  shown  that,  on  account  of  the  frequency  and  height 
of  freshets  in  this  river,  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  desired  depth,  or  even  to  materially 
reduce  the  amount  of  dredging  annually  required.  Therefore  iu 
December,  1887,  a  new  project  was  adopted  confining  future  operations 
to  the  completion  of  the  Saybrook  jetties  to  a  height  of  5  feet  above 
high  water,  with  a  top  width  of  6  feet,  and  widening  the  channel 
between  the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  \oyr 
water,  at  an  estimated  cost  of  $80,000,  with  annual  dredging  to  maintain 
a  9-foot  channel  between  Hartford  and  Long  Island  Sound,  at  an  aver- 
age cost  of  $10,000  per  year.  In  1S90  an  extension  of  the  project  was 
adopted  to  provide  for  raising  the  Hartfort  Dike  to  about  15  feet  above 
low- water  level,  at  an  additional  estimated  cost  of  $50,000,  making  ^^ 
total  estimated  cost  for  the  revised  project  now  in  force  $130,000  for 
permanent  work,  and  $10,000  annually  for  maintaining  the  navigable 
cbanuel  by  dredging.  ^.^...^^^  ^^ V^OOgie 


KIVER  AND  HARBOR  IMPROVEMENTS.  67 

Under  the  existing  project,  up  to  July  1,  1S93,  no  permanent  work 
had  been  done,  the  available  funds  having  been  required  for  dredging 
to  maintain  the  navigable  channel. 

Of  the  permanent  works  built  before  the  adoption  of  the  existing 
project  (in  1887)  the  Hartford  Dike  and  jetties  at  Saybrook  are  in  good 
condition;  the  jetties  have  secured  the  permanence  of  the  entrance 
channel,  and  the  dike  has  partly  secured  the  channel  at  Hartford  Bar; 
the  Glastonbury  Dike  is  mostly  covered  by  sand.  The  channel  at  the 
entrance  retains  nearly  full  width  and  depth. 

The  total  amount  exi)ended  by  the  United  States  for  this  improve- 
ment from  its  beginning  in  1830  to  July  1,  1893,  including  liabilities 
then  outstanding,  was  $425,710.08. 

During  the  fiscal  year  dredging  was  done  to  maintain  the  navigable 
channels  in  the  river,  and  work  is  now  in  progress  removing  the  shoals 
which  formed  during  the  spring  freshets.  The  appropriation  of  1892 
has  been  and  will  be  applied  wholly  to  annual  maintenance  of  chan- 
nels and  will  not  reduce  the  estimate  for  completion  of  permanent 
work.  Dredging  early  in  each  year  to  restore  the  channels  filled  by 
spring  freshets  is  imperatively  necessary  for  the  commerce  of  this 
river  and  should  be  done  whenever  funds  are  available  in  preference 
to  the  projected  permanent  improvements.  Since  this  part  of  the 
l)roject  has  been  definitely  adopted  and  put  in  practice  the  river  has 
been  on  the  average  in  much  better  navigable  condition  than  before. 

Future  appropriations  will  be  applied  to  the  maintenance  of  the 
9-foot  channels  necessary  for  navigation  of  the  river,  to  raising  the 
Hartford  Pike,  and  completing  the  Saybrook  Jetties,  and  to  widening 
the  channel  at  Saybrook  Bar. 

The  estimated  cost  of  completion,  reported  in  1893  as  $110,000, 
should  be  $130,000,  the  appropriation  of  $20,000  made  by  act  of  July 
13,  1892,  being  applied  wholly  to  the  indispensable  maintenance  of 
channels. 

July  1,  1893,  balance  unexpended $16,  740. 03 

June  30. 1894,  amonnt  expended  daring  fiscal  year 8, 933. 27 

Jnly  1,  1894,  balance  unexpended 7,806.76 

Jnly  1,  1894.  ontetanding  liabilities , $2, 987. 56 

July  1,  1894,  amount  covered  by  uncompleted  contracts 3, 157. 44 

6, 145. 00 


July  1,  1894,  balance  available 1,661.76 

Amount  appropriated  by  act  of  August  17. 1894 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 21, 661. 76 


Amonnt  (estimated)  required  for  completion  of  existing  project 130, 000. 00 

Amonnt  (estimated)  required,  for  maintenance  annually 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1896    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  3.) 

4.  Harbor  of  refuge  at  DxicJc  Island  Harbor^  Connecticut, — This  har- 
bor is  a  broad  bay  on  the  north  side  of  Long  Island  Sonnd,  about 
midway  between  the  harbors  of  New  Haven  and  New  London,  a  dis- 
tance of  4(>  miles  in  the  widest  part  of  the  sound  where  there  is  no 
sufficient  harbor  of  refuge  for  general  commerce.  Duck  Island  Harbor 
is  large  enough  for  such  use,  but  is  naturally  unprotected  from  storms 
from  any  southerly  quarter. 

By  order  of  Congress,  examinations  of  this  harbor  were  made  in  1883 
and  1886,  and  subsequently  a  project  was  adoptec^^ Jgg^  j^^j^^Oll^ 
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harbor  of  refuge  by  constructing  three  riprap  breakwaters,  the  west 
one  extending  westerly  from  Duck  Island,  the  middle  one  extending 
northeasterly  from  Duck  Island,  the  east  one  extending  southwesterly 
from  ^Menunketesuck  Point  to  the  east  limit  of  the  harbor.  The  total 
length  of  these  breakwaters  was  to  be  5,880  feet  and  their  estimated 
cost  is  $463,540. 

Work  under  this  project  was  begun  in  May,  1891,  and  up  to  July  1, 
1893, 1,240  linear  feet  of  the  west  breakwater  had  been  built,  extend- 
ing it  westwardly  from  Duck  Island  to  a  depth  of  about  15  feet  at  mean 
low  water.  At  this  length  it  afiords  a  limited  shelter  from  southeast 
and  south  storms. 

During  the  past  fiscal  year  the  work  has  been  extended  420  linear 
feet,  making  it  1,660  feet  long;  its  present  end  is  in  depth  of  16^  feet 
at  mean  low  water. 

The  total  amount  appropriated  for  this  improvement  is  $90,000. 

Future  appropriations  will  be  applied  to  continuing  breakwater  con- 
struction. 

July  1,  1893,  balance. unexpended $32,865.18 

June  30,  1894,  amount  expended  during  fiscal  year 31, 224. 50 

July  1,  1894,  balance  unexpended 1, 640. 68 

July  1,  1894,  outstanding  liabilities 22.00 

July  1,  1894,  balance  available 1,618.68 

Amount  appropriated  by  act  of  August  17,  1894 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 31, 618. 68 


I  Amount  (estimated)  required  for  completion  of  existing  project 373, 540.00 

;  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  4.) 

5.  Clinton  Harbor ,  Conneoticut — This  harbor  is  10  miles  west  of  the 
mouth  of  the  Connecticut  Eiver.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach,  through  which  a  breach  was  made  about  the  year 
1840,  after  which  the  channel  shoaled  in  two  places  to  about  4  feet 
depth  where  it  had  been  8  feet  deep. 

The  project  for  improvement  adopted  in  1882  provided  for  closing 
the  breach,  and,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the 
shoals.  The  entire  cost  was  estimated  at  $10,000.  In  1893  a  modifi- 
cation of  the  project  was  adopted,  which  provided  for  a  channel  of  75 
feet  width  and  reduced  the  total  estimate  for  completion  to  $8,500. 

The  breach  was  closed  by  building  a  riprap  dike  across  it  in  li883 ;  this 
dike  was  repaired  in  1892.  In  1893  a  channel  6  feet  deep  at  mean  low 
water  was  dredged,  with  width  of  86  feet  through  the  inner  bar  and  75 
feet  through  the  outer  bar,  completing  the  modified  project  in  May, 
1893. 

No  work  was  done  during  the  past  fiscal  year.  The  dike  and  dredged 
channels  remain  in  good  condition. 

The  project  being  completed,  no  ftirther  appropriation  is  required. 

July  1,  1893,  balance  unexpended $243.78 

June  30,  1894,  amount  expended  dnring  fiscal  year 243.78 

(See  Appendix  D  5.) 

6,  New  Haven  Harbor,  Connecticut — The  original  available  low-water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 
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The  first  i)rojectfor  deepening  the  channel  provided  for  making  it  13 
feet  deep,  which  was  done  in  1871.  It  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  16  feet 
deep  and  not  less  than  400  feet  wide.  In  1882  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  par- 
allel to  the  channel  *^uA  3,200  feet  long,  in  order  to  contract  the  channel 
and  maintain  10  feet  depth  on  Fort  Hale  Bar,  when  that  depth  should 
be  obtained  by  dredging. 

Up  to  July  1, 1893,  the  shore  arm  and  2,089  feet  of  the  channel  arm 
of  the  Sandy  Point  Dike  had  been  built;  a  IC-foot  channel  from  400 
to  700  feet  wide  had  been  made  and  maintained  all  the  way  up  the 
harbor  to  Tomlinson's  bridge,  except  over  the  Fort  Hale  Bar,  where 
the  depth  is  but  13  feet. 

During  the  past  fiscal  year  nothing  was  done.  The  last  work  done 
in  this  harbor  was  in  1892-'93,  when  the  channel  in  the  upper  part  of 
the  harbor  was  widened  and  shoal  spots  removed,  affording  more  room 
in  this  crowded  part  of  the  harbor. 

The  total  amount  appropriated  for  improving  this  harbor  since  the 
beginning  of  work  in  1867  is  $316,000. 

Future  appropriations  will  be  applied  to  dredging  and,  if  necessary, 
to  extending  the  dike. 

Julyl,  1893,  balance  unexpended $270.58 

June  30,  1894,  amount  exf^ended  during  fiscal  year 91. 47 

July  1,  1894,  balance  unexpended 179. 11 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 10, 179. 11 

f  Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    38, 000. 00 
\  Submitted  in  compiiance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  6.) 

7,  Breakwaters  at  New  Raven,  Conn. — In  1880  a  project  was  adopted 
for  making  a  harbor  of  refuge  at  the  entrance  of  New  Haven  Harbor  by 
construction  of  two  riprap  breakwaters;  the  first  to  be  3,300  feet  long, 
extending  northeasterly  from  the  light-house  on  Southwest  Ledge  to 
Quixes Ledge;  the  second  to  be  4,200  feet  long,  extending  northwest- 
erly from  Luddington  Kock.    The  estimated  cost  was  $1,311,134. 

The  river  and  harbor  act  of  August  H,  1888,  provided: 

And  the  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water, and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to  expend  any  por- 
tion of  said  sum  in  commencing  its  constrnction. 

The  New  Haven  Harbor  commiiSSioners  proposed  a  plan  for  relo- 
cation of  the  western  breakwater,  which  would  largely  increase  the 
anchorage  aflPorded  under  tl?e  original  project,  and  which  would  cost 
about  85,000,000. 

•  There  was  no  doubt  of  the  desirability  of  increasing  the  anchorage 
ground,  but  the  expenditure  required  by  this  plan  was  larger  than  the 
pi-esent  demands  of  commerce  seemed  to  warrant.  A  plan  was  sug- 
gested by  the  officer  in  charge  for  changing  the  location  of  the  western 
breakwater  to  the  southwest  about  6,000  feet,  and  constructing  a  break- 
water 5,000  feet  long,  which  should  start  at  a  point  1,000  feet  north,  54^ 
east  from  Luddington  Rock,  and  extend  south  54°  west,  crossing  the 
rock;  also  for  constructing  a  smaller  breakwater  from  the  east  shore 
towards  Quixes  Ledge  to  better  protect  the  harbor  from   easterly 
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storms,  leaving  an  eastern  entrance  channel  800  feet  wide  and  3  Ifeet 
deep.  The  cost  of  these  works,  in  addition  to  the  estimates  of 
$1,311,134,  would  be  about  $840,000. 

Upon  appropriation  of  $120,000  by  the  river  and  harbor  act  of  1890, 
the  modifications  of  project  above  described  were  adopted.  Further 
details  concerning  this  plan,  and  a  sketch  showiug;location  of  proposed 
works,  are  printed  in  the  Annual  Report  for  1889,  Part  I,  pp.  60  and  61; 
also  Appendix  D  6,  pp.  675-685. 

Up  to  July  1, 1893,  the  east  breakwater,  3,450  feet  long,  had  been 
completed,  affording  considerable  shelter  to  the  east  side  of  the  harbor, 
and  2,911  linear  feet  of  the  middle  breakwater,  overlying  Luddington 
Rock,  had  been  built,  though  not  to  full  cross- section.  During  the 
past  fiscal  year  the  middle  breakwater  has  been  extended  255  feet, 
making  its  total  length  3,166  feet;  the  depth  at  the  west  end  of  the  work 
is  22A  feet  at  mean  low  water.  At  its  present  length  the  breakwater 
affords  shelter  from  southeast  storms  to  more  than  one-half  of  the  har- 
bor entrance. 

The  total  amount  appropriated  for  this  projec*.t  since  its  commence- 
ment is  $735,000. 

Future  appropriations  will  be  appliexl  to  extending  and  enlarging 
the  breakwater. 

.July  1, 1893,  balance  unexpended $87,057.18 

June  30,  1894,  amount  expended  during  fiscal  year .- 84,  326. 16 

July  1, 1894,  balance  unexpended 2,731.02 

July  1,  1894,  outstanding  liabilities 50.00 

July  1,  1894,  balance  available 2,681.02 

Amount  appropriated  by  act  of  August  17,  1894 125, 000. 00 


Amount  available  for  fiscal  year  ending  Juno  30,  1895 L 127, 681.  02 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 416, 134.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 . 

(See  Appendix  J)  7.) 

8.  Milford  Harbor,  Connecticut. — This  harbor  consists  of  a  broad, 
open  bay,  from  the  head  of  which  a  small  tidal  stream  extends  three- 
quarters  of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on 
the  bar  at  the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  water ; 
in  parts  of  the  river  the  channel  ran  nearly  bare. 

Under  the  first  project  for  improvement,  adopted  in  1872,  a  channel 
4  feet  deep  and  100  feet  wide  was  excavated  through  the  bar,  and  thence 
40  to  CO  feet  wide  to  the  upper  wharf;  small  jetties  were  built  to  pro- 
tect the  east  bank  from  erosion,  and  two  jetties  were  built  to  preserve 
the  channel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a  project  was 
adopted  lor  making  the  channel  through  the  bar  8  feet  deep  at  mean 
low  water  and  100  feet  wide,  at  an  estimated  cost  of  $11,000.  * 

The  8-foot  channel  has  been  completed  to  100  feet  width. 

July  1, 1893,  the  channel  over  the  outer  bar  was  in  fair  condition; 
that  from  the  bar  to  the  upper  wharves  had  shoaled  somewhat,  espe- 
cially in  the  upper  part,  hong  Jetty  had  been  repaired  as  far  as  then 
seemed  necessary,  and  the  project  for  the  improvement  was  considered 
completed. 

In  the  storm  of  August  24,  1893,  Long  Jetty  suflPered  damage  which 
needed  prompt  repair  to  prevent  its  increasing.    There  beiujgr  no  funds 
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available  for  this  harbor,  an  allotment  of  $250  was  made  from  the 
appropriation  for  <^examiuations,  surveys,  and  contingencies  of  rivers 
and  harbors,"  and  the  repairs  urgently  required  were  made. 

Upon  request  of  parties  interested  in  the  navigation  of  this  liarbor, 
a  plan  for  harbor  lines  was  prepared  and  is  now  under  consideration. 
The  necessary  surveys  and  maps  were  prepared  under  an  allotment 
from  ^'examinations,  surveys,  and  contingencies  of  rivers  and  harbors.' 

(See  Ai)i)endix  D  8.) 

9,  Housaionic  River^  Connecticut, — ^The  navigable  part  of  the  river 
extends  from  Derby,  Conn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low- water  depth  was  from  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  a  channel  7  feet  deep  at 
mean  low  water  and  from  150  to  20(X  feet  wide,  by  dredging  and  rock 
removal  and  by  buildiug  a  dike  in  the  river  and  a  breakwater  to  pro- 
tect the  channel  from  the  outer  bar,  at  a  total  estimated  cost  of 
1404,961.  , 

This  project  was  modified  in  1887,  to  reduce  the  width  of  channel  in 
the  river  to  100  feet  and  to  fix  the  length  of  the  proposed  breakwater 
at  5,750  feet,  and  the  estimate  for  completion  was  revised,  making  it 
then  $202,000,  or  from  the  beginning  in  1871,  $275,500.  The  annual 
cost  of  maintenance  of  channels  was  estimated  at  $4,000. 

Up  to  July  1, 1893,  Drews  Bock  had  been  removed,  a  jetty  ha<l  been 
built  at  Sow  and  Pigs  Keef,  and  the  breakwater  at  the  river's  mouth 
had  been  made  4,740  feet  long,  and  channels  of  the  required  depth  had 
been  several  times  dredged. 

During  the  past  fiscal  year  the  channel  through  the  outer  bar  has 
been  made  75  feet  wide  with  full  7  feet  depth  at  low  tide  and  the 
breakwater  has  been  extended  285  feet,  making  its  total  length  5,025 
feet.  Work  was  begun  upon  a  riprap  dike,  intended  to  straighten  the 
channel  at  the  bend  below  Stratford,  near  the  mouth  of  the  river,  and 
555  linear  feet  of  the  dike  was  constructed. 

The  total  amount  appropriated  for  improving  this  river  since  the 
beginning  of  work  in  1871  is  $188,500. 

Future  appropriations  should  be  applied  mainly  to  extending  and 
enlarging  the  breakwjiter  and  to  dredging. 

July  1, 1893,  balance,  unexpended $16,456.19 

Juue  30, 1894,  amount  expended  during  fiscal  year 15, 021. 19 

July  1, 1894,  balance  unexpended 1,435.00 

Amonnt  appropriated  by  act  of  August  17, 1894 25, 000. 00 

Amonut  available  for  fiscal  year  ending  June  30, 1895 26, 436. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 87, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    87, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  nets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

*  (See  Appendix  D  9.) 

10.  Bridgeport  Harbor^  Connecticut. — The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  an  8- foot  channel  over 
the  outer  and  inner  bars.  This  was  dredged  on  the  outer  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making  a 
channel  12  feet  deep  and  100  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  influx  of 
sand. 
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This  was  accomplished  in  1882,  and  a  new  project  was  adopted  for 
widening  to  GOO  feet  the  channel  from  the  Inner  Beacon  to  the  Nauga- 
tnck  Eailroad  wharf,  to  provide  for  vessels  driven  in  by  bad  weather, 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
project  was  $60,000 ;  it  is  very  nearly  completed.  A  small  area  remains 
near  the  Inner  Beacon,  which  it  is  considered  desirable  t-o  dredge.  The 
project  was  extended  in  1888  to  include  widening  the  channel  above 
the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  point,  and 
was  further  extended  by  act  of  Congress  authorizing  the  expenditure 
of  the  appropriation  of  1888  toward  dredging  a  9-foot  channel  up  to 
the  head  of  the  upper  harbor  above  the  bridges,  and  by  the  river  and 
harbor  act  of  1890  which  directed  the  beginning  of  the  breakwater 
from  the  Tongue  to  the  Inner  Beacon.  The  total  estimated  cost  of  these 
extensions  was  $65,000,  of  which  $30,000  has  been  appropriated. 

Up  to  July  1,  1893,  a  channel  12  feet  deep  at  mean  low  water  had 
been  dredged  to  the  lower  bridge,  with  width  of  200  to  300  feet,  and 
with  additional  width  of  470  feet  between  the  Tongue  and  the  Inner 
Beacon  (total,  770  feet)  for  anchorage;  at  the  outer  bat  and  immediately 
below  the  bridge,  shoaling  had  reduced  the  width  of  the  12-foot  chan- 
nel to  about  75  feet.  Above  the  lower  bridge  and  practically  to  the 
head  of  navigation,  the  channel  was  9  feet  deep  at  mean  low  water 
with  from  60  to  90  feet  width.  The  breakwater  from  the  Tongue  to  the 
Inner  Beacon  had  been  built  its  full  length,  1,165  feet,  but  not  to  the 
full  cross  section  considered  necessary  for  permanence;  it  afforded  a 
shelter  of  value  to  the  anchorage  ground  and  to  the  lower  wharves. 

Nothing  was  done  during  the  past  fiscal  year. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
work  by  the  United  States  in  1836,  is  $292,485.38. 

The  completion  of  the  project  includes  extending  and  widening  the 
channel  above  the  horse-railroad  bridge,  removing  shoals  from  the  harbor 
channel,  and  enlarging  the  breakwater  at  an  estimated  cost  of  $35,000^ 

July  1,  1893,  balance  unexpended $1, 188. 37 

Juno  30,  1894,  amount  expended  during  fiscal  year 843. 97 

July  1,  1894,  balance  unexpended 344. 40 

Amount  appropriated  by  act  of  August  17,  1894 10,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10,  344. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthatcanbeprotitably  expended  in  fiscal  year  ending  June  30,1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  10.) 

11.  Blcick  Rock  Harbor y  Oonnecticut. — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fayerweather  Island,  and  of  two  small  streams 
extending  inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek, 
the  more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement  submitted  in  1883  included  dredging 
a  channel  3,300  feet  long,  80  feet  wide,  and  6  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fayerweather  Island  to  the  main- 
land.   The  estimated  cost  was  $80,000. 

Up  to  July  1,  1893,  the  breakwater  had  been  built  to  the  full  length, 
but  not  to  the  width  and  height  projected.  The  proposed  channel  h^ 
been  dredged  to  the  full  extent  projected,  but  had  slightly  shoaled  on 
the  sides.  This  channel  was  largely  used  and  was  indispensable  to  the 
commerce  of  the  upper  part  of  the  harbor.  Digitized  by  V^OOQ IC 
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During  the  past  fiscal  year  dredging  was  done  to  widen  and  remove 
shoals  from  the  channel,  which  was  made  fully  80  feet  wide  and  6  leet 
deep  at  mean  low  water. 

The  breakwater  is  not  built  to  the  dimensions  originally  designed, 
but  this  does  not  now  appear  necessary  and  the  project  is  considered 
completed. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning 
of  improvement  in  1884  is  $47,500. 

No  appropriation  is  needed  for  the  ensuing  year. 

July  1, 1893,  balance  unexpended $4,969.66 

June  30,  1894,  amount  expended  during  fiBcal  year 4, 664. 47 

July  1,  1894,  balance  unexpended 305.19 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2,805. 19 

(See  Api>endix  D  11.) 

12.  SaugatiLck  River ^  Connecticut. — This  river  is  a  tidal  stream,  extend- 
ing inland  about  4  J  miles  by  course  of  channel  from  Long  Island  Sound 
to  Westport,  Conn.  It  has  a  natural  depth  of  5  feet  at  mean  low  water, 
in  a  rather  narrow,  crooked  channel,  up  to  the  railroad  bridge  at  Sauga- 
tuck,  about  3  miles  from  the  sound;  thence  the  depth  decreases  gradu- 
ally until  at  Westport  it  is  less  than  1  foot.  The  channel  is  somewhat 
obstructed  by  rocks  in  its  upper  part. 

From  1826  to  1838  a  short  breakwater  was  built  on  Cedar  Point,  the 
east  side  of  the  river's  mouth,  to  prevent  sand  obstructing  the  entrance; 
the  work  was  repaired  and  extended  in  1870.  In  183(>-'4:0  a  canal  waa 
cut  through  "Great  Marsh"  to  shorten  the  sailing  course  to  the  west- 
ward; since  1850  it  has  been  so  filled  up  as  to  be  of  little  use. 

Under  the  terms  of  the  river  and  harbor  act  of  1892  a  project  was 
adopted  providing  for  deepening  the  channel  to  the  village  of  Westport, 
making  it  60  feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $10,000. 

July  1, 1893,  the  channel  depths  had  not  materially  changed;  the 
breakwater  at  Cedar  Point  needed  some  repair;  the  canal  was  seldom 
used,  being  passable  for  light-draft  vessels  only  at  high  tide.  Dredg- 
ing had  just  been  begun  to  make  a  channel  4  feet  deep  up  to  Westport, 
with  width  of  60  feet. 

During  the  past  fiscal  year  the  4-foot  channel  has  been  extended  to 
the  lower  wharf  on  the  east  side  of  the  river  at  Westport,  making  it  60 
feet  wide  for  2,735  feet  and  40  feet  wide  for  the  rest  of  the  distance, 
550  feet. 

The  total  amount  appropriated  for  Saugatuck  Eiver  under  the  exist- 
ing project  is  $10,000. 

Future  appropriations  will  be  applied  to  widening  the  channel  as 
projected. 

July  1,  1893,  balance  unexpended $6,029.07 

June  30,  1H94,  amount  expended  daring  fiscal  year 5, 150. 12 

July  1,  1894,  balance  unexpended 878. 95 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 878. 95 

(See  Appendix  D  12.) 

13,  WUsona  Point  Harbor^  Connecticut. — This  harbor  is  a  bay  on  the 
north  shore  of  Long  Island  Sound,  sheltered  from  all  storms,  except 
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southerly  ones.  Its  natuial  depth  of  16  feet  at  the  mouth  shoaled  to 
about  5  feet  at  low  water  at  the  wharves  of  the  Kew  England  Terminal 
Company,  a  corporation  formed  to  secure  water  privileges  for  the 
Housatonic  Eailroad  system  and  its  connections. 

In  1888  $25, 000  was  appropriated  for  this  improvement  as  a  part  of 
Korwalk  Harbor,  and  a  project  was  adopted  for  making  a  channel  300 
feet  wide  and  15  feet  deep  up  to  the  vicinity  of  the  wharves.  The 
required  depth  was  secured  with  width  of  400  feet. 

In  1890  $30,000  was  appropriated  for  this  harbor,  and  up  to  July  1, 
1893,  with  a  total  expenditure  of  $53,676.90,  the  channel  up  to  the 
vicinity  of  the  wharves  had  been  made  15  feet  deep  at  mean  low  water, 
and  about  700  feet  wide,  with  an  additional  width  of  200  feet  for  750 
feet  on  the  east  side  near  the  wharves.  The  15-foot  channel  was  also 
extended  northward,  parallel  to  and  75  feet  west  of  the  wharves,  with 
width  of  200  feet.  This  permitted  vessels  of  15  feet  draft  to  approach 
the  wharves  at  any  ordinary  stage  of  tide. 

July  1, 1893,  the  dredged  channels  were  in  good  condition  and  the 
project  was  reported  completed. 

Nothing  was  done  during  the  past  fiscal  year. 

No  further  improvement  .at  this  point  is  needed  and  no  further  appro- 
priation is  required. 

July  1, 1893,  balance  unexpended $1, 323. 10 

July  1, 1894,  balance  unexpended , 1,323.10 

(See  A'ppendix  D  13.) 

14,  Five  Mile  River  Harbor^  Connecticut. — This  harbor  is  a  small  inlet 
over  a  mile  long,  and  from  300  to  800  feet  wide,  on  the  north  shore  of 
Long  Island  Sound.  The  natural  low-water  depth  at  the  mouth  is  about 
3  feet,  shoaling  to  zero  half  way  up  the  harbor. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1886,  and  adopted  under  an  appropriation  of  $5,000  made  August  11, 
1888,  provides  for  dredging  a  channel  8  feet  deep  at  mean  low  water, 
100  feet  wide,  and  about  6,000  feet  long,  extending  to  the  head  of  the 
harbor.    The  cost  was  estimated  at  $25,000. 

The  total  amount  appropriated  for  this  improvement  is  $17,500. 

Up  to  July  1, 1893,  $9,971.42  had  been  expended,  and  a  channel  60 
feet  wide  and  2,450  feet  long  had  been  dredged  to  a  depth  of  8  feet  at 
mean  low  water,  extending  from  Long  Island  Sound  to  the  vicinity  of 
the  lower  wharves. 

During  the  past  fiscal  year  the  channel  of  8-feet  depth  at  mean  low 
water  has  been  extended  1,130  feet  farther  up  the  harbor,  making  60 
feet  width.  This  channel  has  been  extended  to  several  of  the  wharves 
by  private  work,  and  is  now  used  for  anchorage  and  commercial  pur- 
poses. 

Future  appropriations  will  be  applied  to  widening  and  extending  the 
channel  as  projected. 

For  reasons  fully  stated  in  the  report  of  the  officer  in  charge,  it  has 
been  found  necessary  to  increase  the  estimate  for  completion  of  this 
project  to  $30,000,  making  the  total  estimated  cost  from  the  beginning 
$45,000. 

July  1,  1893,  balance  unexpended .' $5,  028.  58 

Juue  30,  1894,  amount  expended  during  fiscal  year 4,  694. 43 

July  1,  1894,  balance  unexpended 334. 15 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2,  834. 15 
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fAmonnt  (estimated)  required  for  completion  of  existing  project $27, 500. 00 
Ainoimttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  witb  requirements  of  8ectlon8  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  14.) 

15.  Stamford  Harbor ^  Connecticut. — This  harbor  consists  of  a  bay  on 
the  north  shore  of  Long  Island  Sound,  and  of  two  tidal  inlets,  known 
as  the  East  and  West  branches,  extending  np  to  the  city  of  Stamford. 
The  original  depth  in  the  West  Branch  was  from  1  to  3  feet,  gradually 
increasing  in  the  bay  to  a  depth  of  12  feet;  the  East  Branch  was  orig- 
inally a  small  marshy  creek,  deepened  by  private  dredging  to  a  depth 
of  about  8  feet  at  mean  low  water. 

The  project  of  improvement  adopte<l  in  1886  provided  for  dredging  a 
5-foot  channel  80  feet  wide  up  to  the  head  of  the  West  Branch.  This 
was  accomplished  in  1892.  In  that  year  a  project  was  adopted  provid- 
ing for  enlarging  the  channel  of  the  W^st  Branch  to  150  feet  width  and 
7  feet  depth,  and  dredging  out  the  basin  between  the  harbor  lines  at 
the  head  of  this  branch ;  also  for  making  the  channel  of  the  East  Branch 
100  feet  wide  for  a  length  of  8,535  feet,  and  50  feet  wide  for  a  length  of 
1,200  feet,  with  depth  of  0  feet,  at  a  total  estimated  cost  of  $123,500. 

July  1,  1893,  dredging  had  been  recently  begun  upon  the  9-foot 
channel  of  the  East  Branch. 

During  the  past  fiscal  year  dredging  in  the  East  Branch  was  contin- 
ued and  the  channel  was  made  60  feet  wide  and  9  feet  deep  up  to  the 
steamboat  dock,  with  slightly  less  depth  and  width  above  to  the  head 
of  navigation.  Several  bowlders  and  parts  of  ledges  were  removed 
from  the  channel.  A  small  amount  of  dredging  was  also  done  to  remove 
shoals  from  the  channel  of  the  West  Branch. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
improvement  in  1886  is  $45,000,  of  which  $15,000  has  been  applied  to 
the  existing  project. 

Future  appropriations  will  be  applied  to  widening  and  deei)eiiingthe 
channels  as  projected.  ^ 

July  1, 1893,  balance  unexpended * $14,094.94 

June  30,  18S4,  amount  expended  during  fiscal  year 13, 368. 65 

July  1,  1894^  balance  unexpended 726.29 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 10,  726. 29 

fAmonnt  (estimated)  required  for  completion  of  existing  project 98, 500. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  J  une  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  15.) 

16.  Harbor  at  Cos  Cob  and  Mianus  River ^  Connecticut. — This  harbor  is 
a  small  inlet  on  the  north  shore  of  Long  Island  Sound,  extending  inland 
about  2  miles  to  the  village  of  Mianus.  The  low-water  channel  is  rather 
narrow,  bordered  by  wide  mud  flats,  and  has  a  depth  of  12  feet  or  oyer 
at  the  entrance,  decreasing  to  5  feet  at  the  railroad  bridge,  half  way 
up  the  inlet,  and  thence  to  Mianus,  decreasing  2  feet. 

The  project  for  improvement,  adopted  in  1892,  provides  for  dredging 
to  make  a  channel  6  feet  deep  at  mean  low  water,  with  150  feet  width 
to  the  railroad  bridge,  and  thence  to  Mianus  100  feet  wide,  estimated 
to  cost  $36,000. 

Up  to  July  1, 1893,  the  projected  channel  had  been  made  over  75 
feet  wide  up  to  the  railroad  bridge  and  dredging  wg^s  then  (J^^Mf'^s. 
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During  the  past  fiscal  year  the  channel  below  the  railroad  bridge 
was  widened  to  150  feet. 

The  total  amount  appropriated  for  this  improvement  is  $11,000. 

Future  appropriations  will  be  applied'  to  extending  the  dredged 
channel. 

J  Illy  1,  1893,  balance  unexpendod $6, 558. 56 

June  3u,  1894,  amount  expended  during  fiscal  year 6,141.03 

July  1,  1894,  balance  unexpended 417. 53 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 417. 53 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  16.) 

17,  Port  Chester  Harbor^  New  York. — This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  Byram  River  and  of 
the  lower  part  of  the  river  itself  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  more  than  a  foot  at 
low  water,  and  Salt  Rock  in  the  river  and  Sunken  Rock  in  the  bay  were 
considered  dangerous  obstructions. 

The  project  for  improvement,  adopted  in  1871,  provided  for  the 
removal  of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  month  of  the  har- 
bor, the  estimated  cost  being  $96,632. 

In  1884  the  project  was  extended  to  provide  for  dredging  a  channel 
2J  feet  deep  and  from  60  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  village  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of 
Sunken  Rock  and  to  build  ^  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serTO  as  a  beacon  on  the  rock.  A  revised 
estimate,  made  in  1890,  in  accordance  with  the  modification,  reduced 
the  cost  of  completion  by  about  $40,000. 

Up  to  July  1,  1893,  Salt  Rock  haii  been  removed  to  9  feet  depth,  a 
channel  2 J  feet  deep  had  been  dredged,  from  60  to  100  feet  wide  up  to 
within  150  feet  of  Port  Chester  bridge  and  25  feet  wide  to  the  bridge, 
and  the  breakwater  had  been  built  to  a  length  of  783  feet. 

The  dredging  and  rock  removal  have  resulted  in  admitting  safely 
vessels  of  greater  draft  than  formerly.  The  partial  completion  of  the 
breakwater  has  served  to  mark  Sunken  Rock  and  to  shelter  a  small 
anchorage  area  at  the  mouth  of  the  river. 

During  the  past  fiscal  year  the  breakwater  was  extended  72  feet 
shoreward,  and  part  of  the  work  previously  built  was  enlarged.  It  is 
now  built  to  the  full  length  projected,  but  not  to  the  required  cross 
section. 

Future  appropriations  will  be  applied  to  completing  the  breakwater 
and  to  maintaining  or  enlarging  the  dredged  channel. 

July  1,  1893,  balance  unexpended $4,327.24 

June  30,  1894,  amount  expended  during  fiscal  year 4, 102. 98 

July  1,  1894,  balance  unexpended 224. 26 

Amount  appropriated  by  act  of  August  17,  1894 5,  (XX).  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  221. 26 

Digitized  by  V^OO^lC 
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{Amonnt  (estimated)  required  for  completion  of  existiiijcc  project $10, 000. 00 
Amount  that  cau  be  profitably  expended  in  fiscal  vear  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  17.) 

Id,  Larchmont  Harbor^  New  Y^orlc. — This  is  a  bay  about  half  a  mile 
wide  and  extending  three-quarters  of  a  mile  inland,  with  depth  gradu- 
ally diminishing  from  18  feet  at  and  near  the  mouth.  The  mouth  of 
the  bay  was  obstructed  by  two  rocks  (Umbrella  Rock  and  Huron  Rock), 
always  covered,  and  owing  to  its  width  the  harbor  anchorage  was  little 
protected  from  easterly  and  southerly  storms. 

A  survey  was  ordered  by  Congress  in  1888,  and  afterwards  a  project 
was  adopted  for  connecting  Umbrella  Rock  with  the  west  shore  and 
Huron  Rock  with  the  east  shore  by  riprap  breakwaters,  which  would 
sufficiently  mark  the  rocks  and  would  cover  the  harbor.  The  estimated 
cost  of  the  project  was  $105,000. 

Up  to  July  1, 1893,  $4,879.05  had  been  expended  in  constructing  74 
linear  feet  of  the  Umbrella  breakwater  and  64  linear  feet  of  the  Huron 
breakwater,  the  location  being  over  the  rocks.  The  breakwaters  serve 
to  mark  the  rocks,  but  are  not  long  enough  to  aflford  any  appreciable 
shelter. 

No  work  has  been  done  during  the  past  fiscal  year. 

Future  appropriations  should  be  applied  to  completing  the  break- 
waters. 

July  1,  1893,  balance  unexpended $120. 95 

July  1,  1894,  balance  unexpended 120. 95 

{Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 
Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  18.) 

19.  East  Cheater  Greekj  Neic  York, — ^This  is  a  small  tidal  stream 
emptying  into  Pelham  Bay.  It  was  navigable  at  high  tide  only,  for 
vessels  drawing  7  feet,  up  to  Lockwood,  a  distance  of  2J  miles.  The 
rise  of  tide  is  7.1  feet. 

The  project  for  improvement  adopted  in  1872  and  subsequently  modi- 
fied provided  for  a  channel  9  feet  deep  at  mean  high  water,  extending 
to  a  point  3,000  feet  above  Lockwood  and  terminating  at  the  upper  end 
in  a  tidal  basin.  Part  of  the  lower  course  of  the  channel  was  to  be 
protected  by  dikes,  and  the  whole  work  was  estimated  to  cost  $221,000. 

In  1891  this  estimate  was  revised  and  reduced  by  omitting  the  dikes, 
which  seemed  unnecessary  for  maintenance  of  channels,  making  the 
total  estimate  of  cost  from  beginning  $124,000. 

Up  to  July  1, 1893,  $69,000  had  been  appropriated  for  this  improve- 
ment, of  which  $68,984.67  had  been  expended  in  dredging  and  rock 
removal  to  make  a  channel  9  feet  deep  at  high  water  (2  feet  at  low 
water),  with  width  of  125  feet,  to  the  head  of  Goose  Island,  one-half 
mile  from  the  mouth  of  the  creek;  thence  to  Town  Dock  with  width  of 
100  feet;  thence  to  Lockwood  with  nearly  the  same  width;  thence  for 
about  1,300  feet  above  the  drawbridge  with  60  feet  width.  Above  Town 
Dock  1,235  linear  feet  of  diking  had  been  built  to  sustain  the  sides  of 
the  channel. 

During  the  past  fiscal  year  no  work  has  been  done  by  the  United 
States.  Private  parties  have  cut  a  slip  into  the  west  bank  above  Lock- 
wood  and  have  made  a  landing  for  a  newly-established  freight  line 
between  Mount  Vernon  and  New  York  City.  Digitized  by  V^OOglC 
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The  channel  between  Town  Dock  and  Lockwood  has  shoaled  near 
the  banks,  and  the  present  available  width  is  not  over  50  feet. 

Future  appropriations  should  be  applied  to  completing  the  proposed 
cut  above  Lockwood  and  to  repairing  and  maintaining  the  previously 
dredged  channels.  A  revised  estimate,  submitted  with  the  annual 
report  for  1891,  reduced  the  cost  of  completing  this  work  to  $55,000. 

Julj'  1, 1893,  balance  unexpended $15. 33 

June  30,  1894,  amount  expended  during  fiscal  year 15. 33 

Amount  appropriated  by  act  of  August  17,1894 12,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  43, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  19.) 

20.  Greenport  Harhor^  Neio  York. — This  harbor,  at  the  eastern  end 
of  Long  Island,  is  exposed  to  easterly  storms;  its  anchorage  ground, 
which  was  sheltered  by  Joshua  Point,  has  materially  shoaled  by  the 
erosion  of  the  point  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater  extending  from  Joshua  Point  1,700 
feet  in  a  southeasterly  course,  to  arrest  drifting  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  sheltered  area.  Its  cost  was  esti- 
mated at  $46,000. 

In  1890  the  project  was  modified  to  provide  for  increasing  the  height 
of  the  breakwater  from  3  to  5  feet  above  high  water,  instead  of  extend- 
ing it,  and  to  apply  the  rest  of  the  estimated  amount  for  completion  to 
dredging  and  enlarging  the  anchorage  basin. 

Up  to  July  1, 1893,  $46,000  had  been  appropriated  for  this  improve- 
ment; the  breakwater  had  been  completed  and  dredging  had  been 
done  to  increase  the  area  of  sheltered  anchorage  ground. 

During  the  past  fiscal  year  the  anchorage  ground  was  further 
enlarged  by  dredging,  and  the  existing  project  was  completed  in  Sep- 
tember, 1893. 

No  further  work  is  proposed  and  no  additional  appropriation  is 
required. 

July  1, 1893,  balance  unexpended $9,840.48 

June  30,  1894,  amount  expended  during  fiscal  year 8, 544. 71 

July  1,  1894,  balance  unexpended 1, 295. 77 

(See  Appendix  D  20.) 

21.  Fort  Jefferson  Harbor^  Neio  York. — This  harbor  is  a  large  and 
deep  inland  bay,  with  a  narrow  entrance  or  inlet,  outside  of  which 
was  originally  a  shoal  with  4  feet  depth  at  low  water.  The  location  of 
the  inlet  is  one  of  the  most  exposed  on  Long  Island  Sound. 

Under  a  project  adopted  in  1871,  and  modified  in  1873  and  1877,  an 
east  jetty  1,390  feet  long  and  a  west  jetty  940  feet  long  were  built,  both 
with  scant  cross  section,  and  a  channel  8  feet  deep  and  100  feet  wide 
was  dredged  through  the  bar.  The  work  was  completed  in  1883,  at  a 
total  cost  of  $79,000. 

By  order  of  Congress  an  examination  of  Port  Jefferson  Inlet  was 
made  in  1888,  and  subsequently  a  project  was  adopted  for  repairing 
and  enlarging  the  jetties  and  dredging  to  make  a  channel  10  feet  deep 
and  200  feet  wide,  at  an  estimated  cost  of  $90,000. 

Under  the  existing  project,  up  to  July  1,  1893,  the  jetties  had  been 
enlarged,  though  not  to  the  extent  required,  and  a  narr^w^^|^}^l  of 
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10  feet  depth  had  been  excavated  through  the  inlet  under  a  contract 
then  in  progress. 

During  the  past  fiscal  year  the  10-foot  channel  through  the  inlet  was 
made  200  feet  wide  or  more,  by  dredging. 

The  total  amount  appropriated  for  improving  Port  Jefferson  Harbor 
since  the  beginning  of  work  in  1871  is  $121,500,  of  which  $35,000  was 
appropriated  for  work  under  the  existing  project. 

Future  appropriations  will  be  applied  to  maintaining  the  dredged 
channel  and  to  repairing  and  enlarging  the  jetties. 

July  1,  1893,  balance  unexpended $18,216.78 

Juno  30, 1894,  amount  expended  during  fiscal  year 17, 017.  77 

July  1,  1894,  balance  unexpended 1, 199. 01 

Amount  appropriated  by  act  of  August  17,  1894 7, 500.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 8, 699. 01 

{Amount  (estimated)  noquired  for  completion  of  existing  project 47, 500. 00 
Amountthatcanbeprofitably  expendedinfiscal year  ending  Juue30,1896    35..  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and:  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  21.) 

23,  Huntington  HarhoVy  New  York. — This  is  a  tidal  inlet,  extending 
southward  from  Huntington  Bay  to  the  village  of  Huntington.  It  is 
about  2  miles  long,  quite  narrow  and  landlocked,  and  has  a  natural 
available  depth  of  nearly  8  feet  at  mean  low  water  up  to  within  tliree- 
fourths  of  a  mile  of  the  head  of  the  harbor,  where  the  low-water  depth 
showed  gradually  to  zero. 

In  1872-'73  a  channel  3  feet  deep  and  150  feet  wide  was  dredged  in 
the  upper  part  of  the  harbor  by  the  United  States,  at  a  cost  of  $22,500. 
Within  ten  years  following,  this  had  nearly  filled  up. 

In  1884  a  survey  was  ordered  by  Congress,  and  subsequently  a 
project  for  improvement  was  adopted,  providing  for  redredging  a  chan- 
nel 8  feet  deep  and  100  feet  wide  up  to  the  upper  wharves,  at  an  esti- 
mated cost  of  $42,000.  The  estimate  includes  also  a  pile  protection  for 
part  of  the  channel,  but  it  seems  probable  that  equally  good  results  can 
be  obtained  by  applying  the  funds  to  dredging  a  greater  width. 

Up  to  July  1,  1893,  the  8-foot  channel  had  been  dredged  105  feet 
wide  to  the  bend  at  the  steamboat  landing,  with  width  of  185  feet  at 
the  bend,  and  thence  to  the  upper  landings  00  feet  wide. 

No  work  was  done  during  the  past  fiscal  year. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
work  in  1872  is  $39,500,  of  which  $15,000  was  appropriated  for  work 
under  the  existing  project. 

Future  appropriations  will  be  applied  to  dredging  to  maintsiin  and 
further  widen  and  extend  the  channel. 

July  1, 1893,  balance  unexpended $397.49 

June  30,  18S4,  amount  expended  during  fiscal  year 187. 50 

Jnly  1, 1894,  balance  unexpended 209.99 

Amomit  appropriated  by  act  of  August  17,  1894 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2, 209. 99 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  endmg  J  une  30, 1896    10,  000.  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
(See  Appendix  D  22.)                                                             r^  ] 

23.  Qlen  Cove  Harbor,  New  Forfe.— This  harbor  is  an^  iufel  onS^&t 
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side  of  Hempstead  Bay,  which  is  accessible  only  at  high  tide,  and  a  break- 
water was  needed  to  shelter  vessels  while  at  anchor  waiting  for  tides. 

The  project  for  improvement,  adopted  in  1888,  provides  for  a  riprap 
breakwater  abont2,600feetlong,extendingina  west-southwesterly  direc- 
tion from  the  northwest  corner  of  the  Glen  Cove  dock,  the  top  to  be  6 
feet  wide  and  3  feet  above  mean  high  water,  and  slopes  to  be  1  on  L 
Its  estimated  cost  was  $201,960. 

Up  to  July  1, 1893,  1,056  linear  feet  of  the  breakwater  had  been  built 
to  a  reduced  cross  section,  and  nearly  all  of  it  subsequently  enlarged, 
affording  a  small  area  of  shelter  which  enabled  vessels  to  use  the  main 
landing  in  all  weather  and  to  lie  at  anchor  securely  until  the  rise  of 
tide  made  the  inner  harbor  at  Glen  Cove  navigable. 

During  the  past  Hscal  year  the  enlargement  of  the  breakwater  to  4 
feet  above  high  water,  with  3  feet  top  width,  was  completed,  and  the 
whole  work  was  extended  20  feet,  making  its  total  length  1,076  feet. 

Future  appropriations  will  be  applied  to  extending  the  breakwater 
as  projected. 

July  1,  1893,  balance  unexpended $6,795.06 

June  30,  1894,  amount  expended  during  fiscal  year ^ 6, 562. 82 

July  1,  1894,  balance  unexpended 232. 23 

July  1,  1894,  outstanding  liabilities 16.00 

July  1,  1894,  balance  available 216.23 

Amount  appropriated  by  act  of  August  17,  1894 * 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10, 216. 23 

i  Amount  (estimated)  required  for  completion  of  existin;]^  project 146, 960. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  23.) 

2i,  Flushing  Bay,  New  York. — Before  improvement  the  available 
depth  in  this  broad,  shallow  bay,  and  in  the  channel  leading  up  to 
Flushing,  was  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
16,700  feet  of  diking  to  form  a  tidal  basin  which,  by  filling  and  dis- 
charging through  the  main  channel,  would  maintain  a  channel  depth 
of  6  feet  or  more  at  mean  low  water,  after  once  dredging.  The  bottom 
is  soft  mud.    The  estimated  cost  of  this  work  was  $173,500. 

In  1888  the  project  was  modified  to  omit  paxt  of  the  diking,  which 
then  appeared  unnecessary,  and  in  1891,  at  the  request  of  many  citizens, 
the  extension  of  dikes  was  wholly  omitted  from  the  project. 

Up  to  July  1,  1893,  4,063  linear  feet  of  diking  had  been  built,  and 
the  channel  of  100  feet  width  and  6  feet  depth  at  mean  low  water  had 
been  dredged  and  redredged. 

During  the  past  fiscal  year  no  work  was  done. 

The  total  amount  appropriated  for  this  improvement  is  $119,000. 

The  further  work  in  Flushing  Bay  consists  in  repair  and  maintenance 
of  the  dredged  channel.  It  has  been  found  expedient  to  dredge  to  a 
greater  depth  than  6  feet  in  order  to  maintain  a  depth  of  6  feet  for 
more  than  one  season. 

July  1,  1893,  balance  unexpended $5,019.^ 

June  30,  1894,  amount  expended  during  fiscal  year 4, 427. 77 

July  1,  1894,  balance  unexpended 591.  ^ 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

Amount  available  for  fiBcal  year  ending  June  30,  1895....Di2iii?ed  b^s^^jOO^  4,591.25 
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(Amount  (estimated)  required  for  completion  of  existing  project $54, 500. 00 
AmoiiDtthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March3;  1893. 

(See  Appendix  D  24.) 

25.  Patchogue  River,  New  Fork. — This  is  a  shallow  tidal  inlet  extend- 
ing ahoiit  a  mile  northward  from  the  shore  of  Great  South  Bay,  Long 
Island,  to  the  village  of  Patchogue.  The  natural  depth  in  the  stream 
and  over  a  bar  at  the  mouth  was  from  2  to  3  feet  at  mean  low  water, 
and  the  rise  of  tide  is  about  1  foot. 

In  1880,  and  again  in  188(5,  examinations  were  made  by  order  of  Con- 
gress, and  subsequently  a  project  was  adopted  for  making  a  channel  6 
feet  deep  at  mean  low  water  and  60  feet  wide  up  to  the  village  wharves, 
to  be  protected  at  the  mouth  by  a  jetty  on  the  west  side,  at  an  estimated 
cost  of  $40,000. 

Up  to  July  1^  1893,  $23,000  had  been  appropriated  for  this  work,  and 
had  been  nearly  all  expended  in  constructing  1,340  linear  feet  of  jetty 
and  in  dredging  a  channel  6  feet  deep  and  60  feet  wide  from  the  Great 
South  Bay  about  halfway  up  to  the  village;  inside  the  mouth  of  the 
river  the  channel  is  from  50  to  160  feet  wide,  being  enlarged  by  private 
work  mainly. 

The  existing  channel  affords  access  to  the  wharves  in  the  lower  part 
of  the  river,  but  should  be  extended  to  the  head  of  the  stream  to  make 
it  generally  useful. 

During  the  past  fiscal  year  nothing  was  done. 

The  channel  at  and  outside  the  mouth  of  the  river  has  shoaled  some- 
what, the  banks  being  very  soft  inud. 

•  Future  ai>proi)riations  will  be  applied  mainly  to  dredging. 

Julyl,  1893,  balance  unexpended $4,180.17 

Jane  30,  1894,  amount  expended  during  fiscal  year 3, 585. 97 

Jnly  1,  1894,  balance  unexpended 594. 20 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

Anionnt  available  for  fiscal  year  ending  June  30,  1895 4, 594. 20 

{Auiount  (e8timate<l)  required  for  completion  of  existing  project 13, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    13, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  25.) 

26.  Browne  Creek,  Sayville,  N.  Y. — Tbis  is  a  narrow  stream  extend- 
ing northward  from  Great  South  Bay  to  the  Sayville  highway  bridge, 
above  which  it  is  wholly  a  freshwater  creek.  The  natural  depth  in 
tlie  creek  was  from  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the  mouth 
it  was  less  than  1  foot. 

A  survey  was  made  by  order  of  Congress  in  1889,  and  a  project  was 
adopted  for  making  the  creek  100  feet  wide  and  4  feet  deep  at  mean 
low  water,  the  entrance  channel  to  be  protected  by  riprap  jetties  on 
either  side,  at  a  total  estimated  cost  of  $40,000. 

Tlie  total  amount  ai)propriated  for  this  work  is  $21,000. 

July  1,  1893,  the  west  jetty  had  been  completed  to  a  length  of  492 
feet,  and  the  east  jetty  to  438  feet.  A  channel  100  feet  wide  and  4  feet 
deep  at  mean  low  water  had  been  dredged  1,893  feet  long,  extending 
op  the  stream.  This  channel  was  freely  used  by  oyster  boats  for 
refuge,  and  private  canals  cut  through  the  adjacent  meadows  were 
U8od  for  the  same  purpose. 

•  During  the  past  fiscal  year  nothing  was  done.  Digitized  by  V^OOg IC 
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Future  appropriations  will  be  applied  to  maintaining:  and  extending 
the  dredged  channel  and  to  such  repairs  and  extensions  of  the  jetties 
as  become  necessary. 

July  1,  1893,  balance  unexpended $375.83 

June  30,  1894,  amount  expended  during  fiscal  year 175. 00 

July  1,  1894,  balance  unexpended 200.83 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 200. 83 

C  Amount  (estimated)  required  lor  completion  of  existinf?  project 25, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  20,000.00 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  26.) 

27.  Eemovifig  sunken  vessels  or  craft  obstrticting  or  endangering  navi- 
gatio7u — 1.  The  mast  of  a  vessel,  sunk  in  about  18  fathoms  of  water  in 
Block  Island  Sound,  was  reported  as  a  danger  to  navigation.  An 
examination  was  made  and  no  other  part  of  the  vessel  was  found  at  a 
dei)th  of  30  feet  below  low  water.  At  the  time  of  examination  the  mast 
was  taken  out  by  hired  labor. 

It  is  thought  that  the  mast  was  part  of  the  schooner  Harry  Whit€j 
sunk  by  collision  in  that  vicinity  in  March,  1892. 

2.  The  schooner  Miza  Anderson  was  sunk  in  Long  Islana  Sound, 
near  Faulkners  Island,  in  June,  1893.  She  was  raised  and  towed  into 
New  Haven  Harbor  by  a  wrecking  company,  and,  after  being  stripped, 
was  abandoned  where  she  was  liable  to  seriously  injure  i)assing  vessels. 
The  matter  was  referred  to  the  Attorney-General  of  the  United  States, 
and  the  wrecking  company,  upon  being  convinced  that  their  action  was 
in  violation  of  law,  again  raised  the  wreck  and  sunk  it  in  deep  water  in 
Long  Island  Sound. 

3.  The  steamer  Panther,  an  iron-built  ocean  tug,  was  sunk  Au^ist 
24,  1893,  in  56  feet  of  water  in  the  Atlantic  Ocean,  off  Southampton, 
N".  Y.  Her  standing  mast  was  considered  dangerous  to  navigation. 
The  wreck  was  examined  and  no  parts  were  found  above  30  feet  depth, 
except  the  mast  and  a  small  derrick  spar,  which  were  removed  by  hired 
labor  at  the  time  of  examination,  October  11, 1893. 

4.  The  schooner  Lizzie  Faymond  capsized  and  sunk  in  Long  Island 
Sound  at  a  point  near  the  west  end  of  Long  Sand  Shoal.  The  required 
notice  to  owners  or  interested  parties  was  given  by  publication,  and 
after  advertising  for  proposals,  a  contract  was  entered  into  for  the 
removal  of  the  wreck  by  means  of  explosives.  Under  this  contract  all 
parts  of  the  wreck  which  were  above  the  level  of  the  surrounding  bot- 
tom were  shattered  to  splinters  by  use  of  large  quantities  of  dynamite. 
The  removal  was  accomplished  October  12  and  13,  1893. 

The  expense  to  the  IJnited  States  for  the  removal  of  these  wrecks 
was  $910.35. 
(See  Api)endix  D  27.) 

IMPROVEMENT  OF  HUDSON  RIVEB  AND  NEW  YORK  HARBOR  ANB  OP 
RIVERS  AND  HARBORS  IN  THEIR  VICINITY,  NEW  YORK  AND  NBW 
JERSEY. 

This  district  was  in  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  James  Gr. 
Warren,  Corps  of  Engineers,  to  December  27, 1893,  and  Lieut,  llobert 
Mcliregor,  Corps  of  Engineers,  since  that  date.  Digitized  by  V^OOQ IC 
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1,  Hudson  Bivevj  Neio  Tory, — Tbo  imi)roveinent  of  tliis  river  was 
restricted^  prior  to  1892,  by  the  wording  orthe  approi)riatioii  acts,  to 
that  part  of  it  lying  between  Troy,  at  the  head  of  navigation,  G  miles 
above  Albany,  and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  ITew  Baltimore  and  Albany  was  7^  feet  at  mean  low  water  j 
between  Albany  and  Troy,  4  feet. 

The  mean  range  of  tides  at  State  Dam  at  Troy  is  0.80  feet  5  at  Albany, 
2^3 feet;  and  at  New  Baltimore,  3.42  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  navi- 
gable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents  and  by  dredging. 

The  estimate,d  cost  of  making  this  improvement,  prepared  in  1882, 
subject  to  be  increased,  was  $1,078,304.  In  1889  the  estimated  cost 
was  81,424,435. 

The  river  and  harbor  act  of  July  13, 1892,  sanctioned  the  new  project 
submitted  in  1891,  which  provided  for  maintaining  old  improvements 
and  constructing  new  regulating  works  along  8  additional  miles  of  the 
river  below  New  Baltimore,  and  also  for  deepening  the  entire  reach  of 
the  river  under  improvement  so  as  to  afford  a  channel  400  feet  wide  and 
12  feet  deep  at  mean  low  water  from  Coxsackie  to  the  foot  of  Broad- 
way, Troy,  N.  Y.,  and  thence  300  feet  wide  and  12  feet  deep  to  the 
State  Dam.    The  estimated  cost  of  the  project  is  $2,500,000. 

The  amount  expended  to  June  30,  1893,  inclusive  of  outstanding 
liabilities,  was  $1,303,665.06  of  which  sum  a  large  part  has  however, 
from  the  necessities  of  the  case,  been  applied  partly  to  the  repair  of 
decaying  dikes  and  partly  to  dredging.  At  that  date  the  dikes  pro- 
vided for  in  the  project  of  improvement,  so  far  as  built,  had  resulted  in 
securing  a  channel  depth  of  10  feet  nearly  all  the  way  from  New  Balti- 
more to  Albany  and  of  8  feet  nearly  all  the  way  from  Albany  to  Troy. 

Under  the  new  project,  contract  was  entered  into  with  P.  Sanford 
Ross,  December  19, 1892,  for  the  removal  of  all  the  rock  and  sand  cov- 
ering rock  in  place;  and  with  Edwards,  Howlett,  &  Thompson,  Decem- 
ber 23,  1892,  for  all  the  dike  work  and  dredging  required  for  the 
improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $283,992.86,  and  was  applied, 
under  contract,  to  the  construction  of  10,592  feet  of  new  dikes;  to  the 
repairs  of  1,000  feet  of  old  dikes;  to  dredging  544,520  cubic  yards  of 
material  from  the  channel  at  Breaker  Island,  Stone  Light,  Nine  Mile 
Tree,  Mulls  Cross-Over,  and  at  New  Baltimore  Bar;  to  the  removal  of 
13,091.6  tons  of  rock  and  2,259,1  tons  of  sand  covering  at  Austins 
Rock,  rock  in  front  of  Watervliet  Arsenal,  and  at  Van  Wies  Landing; 
and  to  the  removal  of  two  wrecks  from  navigable  channel  under 
improvement. 

July  1,  1893,  balance  unexpended $674,202.60 

June  30,  1894,  amount  expended  during  fiscal  year ". 210, 176. 25 

July  1,  1894,  balance  unexpended 461,026.35 

July  1,  1894,  outstanding  liabilities $73, 816. 61 

July  1,  1894,  amount  covered  by  uncompleted  contracts. ..  371, 118.05 

444, 934. 66 

Jnlyl,  1894,  balance  available 19,091.69 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 145,  000. 00 

Amouct  available  for  fiscal  year  ending  June  30,  1895 p..  .^..  .^  ^  V3^(^^|^ 
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Amount  (estimated)  required  for  completion  of  existing?  project $1,615,406.00 

AniQunt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1896 : 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  1.) 

J2.  Harbor  at  SaugertieSj  y.  Y. — This  harbor  is  formed  by  the  mouth 
of  Esopiis  Creek,  which  empties  into  the  Hudson  River  on  the  west 
bank,  about  100  miles  above  New  York  City. 

The  bar  at  the  entrance  at  the  time  of  the  original  examination,  made 
in  November,  1883,  with  the  view  of  preparing  estimates  for  improve- 
ment, had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  and  the 
distance  between  the  6-foot  curves  across  it  was  1,100  feet.  The  har- 
bor could,  therefore,  be  entered  only  at  high  water  even  by  the  smallest 
class  of  vessels.    The  range  of  tides  is  4  feet,  approximately. 

The  plan  of  improvement  which  was  adopted  in  1887  provided  for 
securing  a  depth  of  8  feet,  mean  low  water,  from  the  entrance  to  the 
head  of  navigation,  1 J  miles,  by  the  construction  of  two  parallel  dikes, 
each  2,300  feet  long,  260  feet  apart'  on  the  inside  and  280  feet  apart  on 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  $52,000. 

The  amount  expended  upon  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1893,  inclusive  of  outstanding  liabilities,  was 
$44,338.01.  At  that  date  both  dikes  had  been  completed;  the  north 
dike  had  then  a  length  of  2,058  feet  and  the  south  dike  a  length  of 
2,363  feet,  and  the  waterway  between  them  was  260  feet  wide,  and  the 
navigable  channel  had  been  deepened  by  dredging  for  a  width  of  150 
feet  between  9-foot  curves. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $2,626.47,  and  was  applied  in  removing,  by  hired  labor  and  use  of 
the  U.  S.  Engineer  drill  scow  Hudson,  the  reef  at  Barclays  Point  for  a 
distance  of  iiS  feet  from  its  northern  margin  to  a  depth  of  9  feet  at 
mean  low  water. 

The  existing  channel,  from  the  entrance  to  the  head  of  navigation,  is 
150  feet  wide  and  8  feet  deep  at  mean  low  water. 

July  1,  1893,  balance  unexpended $2,  817. 22 

Juiio  30,  1894,  amount  expended  during  fiscal  year 2,  626.  47 

July  1,  1894,  balance  unexpended 190.75 

Amount  appropriated  by  act  of  August  17,  189'! 5,  000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  190. 75 

(See  Appeudix  E  2.) 

3.  Harbor  at  Rondout,  X.  Y, — This  harbor  is  formed  by  the  inoath  of 
Roudout  Creek,  which  empties  into  the  Hudson  Kiver  on  its  west  side 
about  90  miles  above  the  city  of  New  York,  and  is  the  eastern  terminus 
of  the  Delaware  and  lludson  Canal.  The  creek  is  a  tidal  stream  for  3 
miles  above  its  mouth,  and  prior  to  1871  all  improvements  had  been 
made  by  private  parties.    The  range  of  tides  is  4  feet,  approximately. 

The  Government  made  a  survey  of  the  harbor  in  1869,  and  the  avail- 
able depth  of  water  then  in  the  channel  was  7  feet  at  mean  low  water. 
The  project  of  improvement,  based  on  this  survey,  was  for  the  forma- 
tion and  maintenance  of  a  cliannel  100  feet  wide  and  14  feet  deep, 
mean  low  water,  at  the  mouth  of  the  creek,  to  be  obtained  by  means 
of  dikes  and  dredging.  The  parallel  channel  dikes,  350  feet  apart  at 
the  entrance,  were  to  be  built  outward  into  the  nudaon  pjX^fJ^^d  a 
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branch  dike  upstream,  starting  at  outer  end  of  north  pier,  to  protect 
the  north  dike  against  destruction  by  ice. 

The  estimated  cost  of  the  project  was  $172,500. 

The  project  was  completed  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  of  the  north  dike  was  2,200  feet,  and  that  of 
the  south  dike  2,800  feet,  and  there  was  a  channel  between  them  50 
feet  wide  and  13i  feet  deep,  mean  low  water,  and  100  feet  wide  and  12 
feet  deep,  mean  low  water. 

The  appropriations  which  have  been  made  since  1880  have  been 
applied  exclusively  to  the  repair  of  the  dikes. 

The  amount  expended  upon  the  project  and  upon  repairs  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1893,  inclusive  of  outstanding 
liabilities,  was  $109,428,67,  at  which  date  the  navigable  channel  was 
100  feet  wide  and  from  12 J  to  13  J  feet  deep,  mean  low  water.  The  dikes 
were  built  originally  of  timber  and  stone  to  the  height  of  mean  high 
water,  but  the  timber  has  since  become  so  damaged  by  age  and  by  the 
ice  that  the  stone  filling  in  many  places  has  fallen  out  from  between 
the  rows  of  piles  and  the  height  of  the  dikes  has  been  correspondingly 
lowered. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $3,256.89,  and  was  applied  in  repairing  the  north  branch  and  south 
dikes,  by  replacing  worn  and  decayed  timber  and  refilling  with  stone. 

The  channel  is  in  only  fair  condition,  and  annual  repairs  to  the  dikes 
will  continue  to  be  needed. 

The  harbor  needs  an  appropriation  of  $15,000  to  reconstruct  200  feet 
of  the  south  dike,  to  dredge  the  harbor  and  channel  entrance,  extending 
from  Boyce's  dock  to  the  bar,  and  to  remove  rock  from  channel  near 
South  Rouudout  Ferry. 

Jnly  1,  1893,  balance  unexpended $3,256.89 

J  one  30,  1894,  amount  expended  during  fiscal  year 3, 256. 89 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

[  Amount  (estimated)  required  for  completion  of  existing  project 10,  000. 00 

J  Amountthatcan  be  profitably  expendedinliscalyearendingJune30, 1896    10, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  3.) 

4.  Wappinger  Creek,  New  York. — Wappinger  Creek  is  a  small  stream 
which  empties  into  tbe  Hudson  River  on  the  left  bank  one  half  mile 
below  the  village  of  New  Hamburg,  N.  Y.  The  navigable  portion, 
extending  from  the  mouth  to  Wappinger  Falls,  is  2  miles  long,  approx- 
imately, and  before  improvement  afforded  navigation  to  small  boats 
drawing  not  exceeding  6  feet  in  a  waterway  which  had  a  width  varying 
from  25  feet  to  75  feet.  The  range  of  tides  at  entrance  is  4  feet,  approx- 
imately. 

The  project  for  its  improvement  contained  in  the  report  upon  the 
survey,  November  11,  1889,  to  comply  with  the  river  and  harbor  act  of 
Aupcust  11, 1888,  contemplates  a  channel  80  feet  wide  and  8  feet  deej) 
from  the  mouth  to  the  falls.  The  estimated  cost  of  the  improvement 
was  $13,000.  The  amount  appropriated  by  the  river  and  harbor  act  of 
September  19,1890,  was  $13,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893,  inclusive  of  outstanding  habilities,  was  $12,837.15.  At  that 
date  the  channel  was  80  feet  wide  and  8  feet  deep,  mean  low  water, 
from  the  mouth  to  the  falls. 
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The  balance  of  $162.85,  remaining  at  the  end  of  last  fiscal  year,  Tv^as 
expended  during  the  fiscal  year  ending  June  30,  1894,  for  office 
expenses. 

The  approved  project  for  the  improvement  was  completed  April  30, 
1892. 

July  1,  1893,  balance  unexpended $162.85 

June  30, 1894,  amount  expended  during  fiscal  year 162. 85 

(See  Appendix  E  4.) 

5.  Harlem  River ^  New  York. — The  Harlem  River  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  waterway  between  the  two  streams, 
as  the  bed  of  the  connecting  reach  at  Kingsbridge  was  a  long  reef  of 
solid  rock,  bare  at  low  water.  The  head  of  navigation  at  low  tide  in 
the  Harlem  Kiver  was  practically  at  High  bridge,  5  miles  from  its 
junction  with  the  East  River  at  Hell  Gate,  for  vessels  of  7  feet  draft, 
and,  at  high  tide,  in  Spuyten  Duyvil  Creek,  near  Kingsbridge,  If  miles 
from  the  Hudson,  for  vessels  of  8  feet  drait. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  between 
the  East  and  Hudson  rivers. 

The  project  for  the  improvement,  as  originally  adopted  in  1875,  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  tho 
channel  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to  400  feet, 
retaining  the  original  width  of  350  feet  through  Dyckman  Meadow,  but 
increasing  the  dej)th  there  to  18  feet,  mean  low  water.  This  project 
was  revised  in  1886  by  narrowing  the  channel  immediately  north  of 
High  bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank,  to  a 
least  width  of  375  feet. 

The  estimated  cost  of  the  work  was  $2,700,000. 

The  amount  expended  upon  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,1893,  inclusive  of  outstanding  liabilities,  was 
$748,274,10.  At  that  date  the  excavation  of  the  section  of  canal  prism 
lying  between  the  two  dams  had  been  completed,  with  the  exception  of  a 
ledge  of  rock,  covering  an  area  of  about  8,000  square  feet,  in  the  north- 
east corner  of  the  cut,  which  was  in  process  of  removal  when  the  dams 
were  breached  during  the  severe  storm  of  April  21,  1893,  and  whicli 
will  be  removed  by  drilling  and  blasting  M'ithout  restoring  the  dams. 
A  lotal  of  730  linear  feet  of  stone  retaining  wall  and  190  linear  feet  of 
timber  revetment  had  been  built  to  protect  the  side  slopes  of  the  canal 
chamber  where  necessary,  to  prevent  the  loose  rock  and  earth  arising: 
from  degradation  of  the  slopes  from  falling  into  the  cut  after  the  canal 
had  been  opened  to  navigation. 

In  the  Harlem  River  a  channel  9  feet  deep,  mean  low  water,  and 
.  about  IGO  feet  wide  had  been  dredged  from  a  point  GOO  yards  north  of 
Morris  dock,  where  it  connects  with  the  natural  channel,  to  within 
200  feet  of  the  east  dam.  A  number  of  large  bowlders  had  also  been 
removed  from  the  channel  at  High  Bridge  and  from  the  cross-over 
directly  south  of  Morris  dock,  increasing  the  navigable  depth  from  7^ 
feet  to  10  feet  at  the  former  point,  and  from  6J  feet  to  8  feet  at  the 
latter. 

In  Spuyten  Duyvil  Creek  a  channel  9  feet  deep,  mean  low  water, 
and  140  feet  to  150  feet  wide  had  been  dredged  from  the  Hudson  River 
Railroad  drtiwbridge  at  the  month  of  the  creek,  through  the  point  of 
meadow  known  as  Bell  Pumpkin,  and  also  through  the  point  of  meadow 
lying  directly  north  of  the  Government  dock,  to  within  140  feet  of  the 
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The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
inclusive  of  outstanding  liabilities,  was  $108,539.39.  At  that  date  the 
excavation  of  the  section  of  canal  prism  lying  between  the  two  dams 
had  been  completed,  with  the  exception  of  about  GOO  cubic  yards  of 
rock  in  the  northeast  corner  of  the  cut,  covering  an  area  of  50  by  60 
feet,  with  a  least  djepth  of  13  feet  over  it  at  mean  low  water;  the 
remains  of  the  dam  at  the  west  end  of  the  cut  were  removed  to  a  depth 
of  18  feet  at  low  water,  and  the  section  of  meadow  lying  directly  west 
of  the  west  dam  was  excavated  to  a  depth  of  from  12  feet  to  15  feet  below 
low  water  to  a  connection  with  the  channel  dredged  under  former  con- 
tracts through  the  bed  of  Spuyten  Duyvil  Creek  and  intervening 
meadows  to  the  Hudson  Kiver,  thus  establishing  a  continuous  water- 
way from  the  Hudson  Kiver  to  the  new  drawbridge  now  under  con- 
struction across  the  canal  at  Broadway,  Kingsbridge.  From  the  rock 
cut  westward,  the  improved  channel  was  from  140  to  150  feet  wide  and 
9  feet  deep  at  mean  low  water,  while  the  rock  cut  itself  has  a  depth  of 
18  feet  at  low  water,  and  width  of  about  350  feet. 

In  the  Harlem  River  a  channel  9  feet  deep,  mean  low  water,  had  been 
dredged  from  a  point  600  yards  north  of  Morris  dock,  where  it  connects 
with  the  natural  channel,  to  within  120  feet  of  the  temporary  bridge 
located  directly  east  of  the  east  dam,  and  built  by  the  city  of  New 
York  for  use  during  the  construction  of  the  above-mentioned  perma- 
nent bridge  at  this  point.  There  was  an  opening  about  120  feet  wide 
in  the  east  dam,  through  which  the  tide  flowed  freely,  but  navigable 
communication  between  the  Hudson  and  Harlem  rivers  was  shut  off 
by  the  temporary  bridge,  which  is  not  provided  with  adrawspan. 

"  The  channel  at  the  cross-over  directly  south  of  Morris  dock  had  been 
deei)ened  to  a  depth  of  10  feet  at  mean  low  water  for  a  width  of  150 
feet  by  the  removal  of  bowlders  and  other  hard  material,  and  the  water- 
way through  the  east,  west,  and  center  bays  of  High  Bridge  had  been 
cleared  of  bowlders  and  other  obstructions  to  a  depth  of  10  feet  at  low 
water  so  that  vessels  drawing  10  feet  could  ascend  the  river  at  low 
water  as  far  as  Morris  dock,  from  which  point,  as  already  stated,  9  feet 
could  be  carried  in  a  channel  140  to  160  feet  wide  to  within  120  feet  of 
the  temporary  bridge  at  Broadway. 

July  1, 1893,  balance  unexpended $178,824.08 

June  30, 1894,  amount  expended  during  fiscal  year 89,  581. 44 

Julj- 1, 1894,  balance  unexpended 89,242.64 

July  1, 1894,  outstanding  liabilities $18,  957. 95 

July  1, 1894,  amount  covered  by  uncompleted  contracts 49. 035. 92 

— ■ 67, 993. 87 

July  1, 1894,  balance  available 21,248.77 

Amount  appropriated  by  act  of  August  17, 1894 125, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 146,  248. 77 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 680, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 500,000.00 

Submitted  in  compliance  vrith  requirements  of  sections  2  of  river  and 
harbor  acts  ol*  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  E  5.) 

6»  East  River  and  Hell  Oate,  N'ew  York. — Originally  the  channel  of 
East  River  contained  many  dangerous  rocky  obstructions  to  naviga- 
tion, lying  both  above  and  below  mean  low  water.  Especially  was  this 
the  case  at  Hell  Gate,  where  the  bounding  beaches  had  irregular  and 

Digitized  by  V^OOQ IC 


88  REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

shoal  rocky  foresliores,  and  the  iuclosed  waterway  had  a  few  detached 
rocky  isles  with  crests  rising  several  feet  above  high-water  mark. 

At  Hell  Gat<i  the  channel  turns  at  right  angles  around  Ilallets  Point, 
Astoria,  and  the  current  runs  with  a  velocity  varying  at  different 
stages  of  the  tide  from  3  to  10  miles  an  hour  over  or  around  Way  lleef. 
Pot  Kock,  Shell  Drake,  Frying  Pan.  Hiillets  J*oint,  Negro  Point, 
Holmes  Kock,  Hog  Back,  Heel  Tap,  Flood  Eock,  Hen  and  Chickens, 
Gridiron,  Mill  liocks,  The  Negro  Heads,  Khinelander  Reef,  and  Bread 
and  Cheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325 
feet  to  the  2G-foot  contour,  mean  low  water,  and  embraced  an  area  of  3 
acres. 

The  detached  rocks  in  the  inclosed  waterway  had  varying  depths 
over  them.  The  Middle  Reef,  with  an  area  of  about  9  acres,  lay  in  the 
middle  of  the  channels  of  Hell  Gate.  It  had  a  small  backbone,  pro- 
jecting above  high  water,  called  Flood  Rock,  upon  which  vessels  were 
frequently  stranded  at  ebb  tide,  when  the  currents  swept  directly  over 
the  rock.  To  the  northward,  near  the  mouth  of  the  Harlem  River, 
lay  the  two  Mill  Rocks,  both  of  which  were  usually  visible  at  high 
water.  To  the  eastward,  Frying  Pan  had  only  11  feet,  mean  low  water; 
Heel  Tap,  12  feet;  Pot  Rock,  20  feet,  and  North  Brother  Island  Reef, 
16  feet. 

The  project  of  improvement  adoptM  in  1867  provided  for  the  removal 
to  the  depth  of  26  feet,  mean  low  water,  of  the  rocks  and  reefs  that  lay- 
directly  in  the  channel  at  Hell  Gate,  and  for  the  construction  of  sea 
walls  and  dikes  upon  others,  that  lay  near  the  edge  of  the  channel. 
The  estimated  cost  of  the  project,  revised  in  1870,  was  $4,689,820. 

Besides  the  obstructions  before  enumerated  submerged  rocks  were 
known  to  exist  at  other  points  in  the  channel,  such  as  Diamond  Reef, 
16  J  feet,  mean  low  water,  off  the  Battery;  Coenties  Reef,  14.3  feet,  mean 
low  water,  off  Coenties  Slip;  Shell  Reef,  9  feet,  mean  low  water,  between 
Eighth  and  Tenth  streets ;  Ferry  Reef,  7  feet,  mean  low  water,  and  Char- 
lotte Rock,  14 J  feet,  mean  low  water,  opposite  Thirty-fourth  street;  the 
Middle  Ground,  11^  feet,  mean  low  water,  off  Sunken  Meadow,  at  the 
entrance  to  little  Hell  Gate,  and  Mid-Channel  Reef,  16^  feet,  mean  low- 
water,  at  Baretto  Point  opposite  Rikers  Island. 

The  project  was  enlarged  in  1874,  and  the  total  cost  estimated  at 
$5,139,120  (Annual  Report  Chief  of  Engineers,  1874,  Part  II,  p.  164). 
Besides  the  improvements  already  projected  at  Hell  Gate,  the  new 
project  i)rovided  for  the  construction  of  a  riprap  dike  to  connect  the 
Mill  Rocks,  sea  walls  upon  Hog  Back  and  Holmes  Rock,  and  the  removal 
to  a  depth  of  26  feet,  mean  low  water,  of  Diamond  Reef,  Coenties  Reef, 
and  the  small  rocks  known  as  Scaly  Rock,  Blackwells  Rock,  and  tl  e 
rock  off  Woolsey's  bath  house. 

The  project  was  enlarged  in  1884  to  provide  for  the  removal  of  Pilgrim 
Rock,  opposite  Nineteenth  street,  to  24  feet,  mean  low  water;  in  1889 
for  the  removal  of  reef  off  Diamond  Reef  to  26  feet,  mean  low  water, 
and  Ferry  Reef  and  Charlotte  Rock,  opposite  Thirty-fourth  street,  to 
2ii  feet,  mean  low  water;  in  1890  for  the  removal  of  Shell  Reef  and  reef 
off  Sunken  Meadows,  to  18  feet,  mean  low  water;  and  in  1892  for  the 
removal  of  Baretto  Reef  to  24  feet,  mean  low  water. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1893,  inclusive  of  outstanding  liabilities,  was  $4,192,142.86.  At  that 
date  Hallets  Point,  covering  3  acres,  Way  Reef,  Shell  Drake,  Diamond 
Reef,  Korth  Brother  Island  Reef,  Coenties  Reef,  reef  off*  Diamond  Reef, 
Baretto  Reef,  and  Scaly  Rock  had  been  removed  t0gj^^<§  ^<^^gjl^(9[^ntem- 
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plated  in  the  project.  Pilgrim  Rock  and  Ferry  Reef,  off  Thirty-fourth 
street,  had  been  reduced  to  a  least  depth  of  24  feet,  Heel  Tap  had  been 
broken  to  26  feet  and  dredged  to  20.5  feet,  and  the  least  depths  on 
Frying  Pan  and  Pot  Rock  were  18  feet  and  22.8  feet,  at  mean  low  water, 
respectively.  Flood  Rock  and  connecting  reefs,  covering  9  acres,  had 
been  broken  to  30  feet,  and  198,502  tons  of  dobris  had  been  removed. 
The  Negro  Heads  and  Hen  and  Chickens  had  been  reduced  to  18  feet, 
mean  low  water,  and  a  new  18  foot  channel,  500  feet  wide,  had  been 
opened  across  the  reef.  Shell  Reef,  off  Ninth  street,  had  been  reduced 
to  18  feet,  mean  low  water,  except  at  a  few  points. 

A  sea  wall  had  been  built  by  the  Government  to  connect  Great  and 
Little  Mill  rocks,  and  another  by  the  city  authorities  on  Bread  and 
Cheese.    These  results  have  been  of  the  greatest  value  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
wa«  $53,147.90,  and  was  applied  in  removing,  by  hired  labor,  6,513 
tons  of  broken  stone  from  Flood  Rock  by  the  use  of  the  U.  S.  engineer 
dredge  Flood  Rock  and  in  removing  0,560  tons  of  broken  stone  by  the 
use  of  U.  S,  steam  drilling  scow  Oen.John  Newton^  U.  S.  engineer  dredge 
Hell  Gate,  and  hired  dredge  from  reef  off  Sunken  Meadow. 

July  1,  1893,  balance  unexpended $64, 555. 48 

June  30,  1894,  amount  expended  during  tiscal  year 53, 147. 90 

July  1,  1894,  balance  unexpended 11,  407. 58 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 86, 407. 58 


{Amount  (estimated)  required  for  completion  of  existing  project 813,  840. 67 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30,1896  200,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  6.) 

7.  Newtown  Creek,  Neto  York. — This  is  a  tidal  stream,  about  4  miles 
long,  running  through  the  eastern  part  of  Brooklyn  and  emi)tying  into 
the  East  River  opposite  Thirty -fourth  street,  Xew  York  City. 

It  had  formerly  a  depth  of  12J  feet,  mean  low  water,  at  the  mouth, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  improvement,  adopted  in  1880,  but  modified 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  avenue 
bridge,  and  from  that  point  up  to  the  head  of  navigation  on  both 
branches,  a  channel  decreasing  from  175  feet  to  100  feet  in  width  and 
from  18  feet  to  10  feet  in  depth,  at  an  estimated  cost  of  $255,569. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893,  inclusive  of  outstanding  liabilities,  was  $177,500.  At  that 
date  the  channel  from  the  entrance  to  Vernon  avenue  bridge  was  175 
lieet  wide  and  18  feet  deep,  mean  low  water;  from  Vernon  avenue  bridge 
to  Central  Oil  Works,  80  feet  wide  and  16  feet  deep;  from  Central  Oil 
Works  to  Queens  County  Oil  Works,  100  feet  wide  and  14  feet  deep; 
from  Queens  County  Oil  Works  to  Mchol's  Chemical  Works,  75  feet 
wide  and  10  feet  deep;  from  Nichol's  Chemical  Works  to  Maspeth 
avenue,  60  feet  wide  and  10  feet  deep ;  from  Maspeth  avenue  to  Metro- 
politan avenue,  east  branch,  100  feet  wide  and  9  feet  deep,  and  on  west 
branch,  50  feet  wide  and  10  feet  deep.  In  the  English  Kills  Branch  the 
channel  was  100  feet  wide  and  8  feet  deep,  mean  low  water,  from 
Nichol's  Chemical  Works  to  a  point  700  feet  to  the  eastward. 
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No  work  was  done  during  the  fiscal  year  ending  June  30, 1804,  as  no 
funds  were  available. 

The  cause  of  the  habitual  shoalings  immediately  following  dredging 
is  the  absence  of  bulkheads  to  confine  the  banks. 

Tlie  existing  channel  is  not  adequate,  in  width  or  depth,  to  the 
demands  of  commerce,  and  the  adopted  proje^ct  for  improvement  should 
be  completed  as  early  as  practicable,  by  methods  which  will  carry  the 
improvement  progressively  from  the  mouth  to  the  head  of  navigation. 

Amount  appropriated  by  act  of  August  17,  1894 $20, 000. 00 


f  Amount  (estimatod)  required  for  completion  of  existing  project 58, 000. 00 

I  Amount  that  can  be  profitably  expended  in  ti»?cal  year  ending  Juno  30, 1896    58,000.00 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Ai)pendix  E  7.) 

8.  Buttermilk  Channel^  New  York  Harbor. — Buttermilk  Channel  lies 
between  the  city  of  Brooklyn,  N.  Y.,  and  Governors  Island,  New  York 
Harbor,  and  was  formerly  obstructed  by  three  shoals. 

(1)  A  shoal  lying  above  and  northeast  of  Governors  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9J  feet 
at  mean  low  water. 

(2)  A  shoal  putting  out  from  Red  Ilook  Point,  on  the  Brooklyn  side, 
and  extending  u])  the  eastern  side  of  the  channel  to  the  entrance  to 
the  Atlantic  Basin,  with  a  least  depth  over  it  of  about  6  feet  at  mean 
low  water, 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  toward  Bed  Hook  Point  Sboal,  which  is  p^irtly  dry  at 
mean  low  water. 

The  original  project  of  improvement,  adopted  in  1880,  provided  for 
the  removal  to  a  dei)th  of  20  feet,  mean  low  water,  of  such  parts  of  the 
first-mentioned  shoal  as  came  within  850  feet  of  the  Brooklyn  wharves. 
It  embraced  the  crest  of  the  shoal  and  gave  elsewhere  to  the  north  and 
west  a  depth  of  not  less  than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  8210,000.  In  view  of 
the  increasing  importance  of  the  wharves  on  the  Brooklyn  shores  and 
the  difficulty  experienced  by  deep-draft  vessels  in  getting  up  to  them 
by  reason  of  this  shoal,  the  project  of  improvement  was  modified  in 
1885  so  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  of 
26  feet,  mean  low  water,  at  an  estimated  additional  cost  of  $150,000, 
making  the  total  estimated  cost  of  the  project  $300,000. 

The  river  and  harbor  act  of  September  19,  1890,  made  provision  for 
the  survey  of  lied  Hook  Shoal,  lying  at  the  southern  entrance  to  tha 
Buttermilk  Channel,  and  the  estimated  cost  of  the  removal  of  this 
shoal  to  a  depth  of  26  feet  at  mean  low  water  was  $529,000. 

The  amount  exj)ended  to  the  close  of  the  fiscal  year  ending  June  30, 
1803,  inclusive  of  outstanding  liabilities,  was  $334,327.09,  and  was 
applied  mainly  in  dredging  the  shoal  lying  above  Governors  Island. 
This  shoal  has  been  entirely  removed  to  a  dei)th  of  26  feet,  mean  low 
water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  8117,416.88,  and  was  applied  in  dredging  345,090  cubic  yards  of 
material  from  Bed  Hook  Shoal.  This  shoal  has  been  dredged  to  a 
depth  of  26  feet,  mean  low  wjiter,  for  a  width  of  440  feet  from  the  north- 
ern edge  of  the  shoal  marked  by  red  buoy  No.  2  southward  toward 
the  Brooklyn  shore.  ^  i    r^r^aif> 
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July  1,  1893,  balance  unexpended $118, 353. 81 

June  80,  1894,  amount  expended  during  fiscal  year 117,  416. 88 

July  1,  1894,  balance  unexpended 936. 93 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  endiug  June  30,  1895 50,  936. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 354, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  Juno  30, 1896  200,  000. 00 
Submitted  mi  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  8.) 

9.  Gowanua  Bay^  New  York — Red  Hookj  Gotcanns  Creek,  and  Bay 
Ridge  channels, — Gowaiius  Bay  is  a  part  of  New  York  Ilarbor,  lying  at 
the  month  of  Gowanua  Creek,  in  the  southwestern  part  of  the  city  of 
Brooklyn. 

The  depth  of  water  in  the  channel  of  Gowanus  Creek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water^  which  -was  wholly 
insafficient  for  the  passage  of  vessels  employed  in  the  commerce  of  the 
district. 

The  plan  of  improvement  adopted  in  1881  provided  for  a  depth  of  18 
feet  to  the  channels  in  the  bay  leading  up  to  the  mouth  of  the  creek 
on  both  the  north  and  south  sides,  and  for  carrying  the  improvement 
with  the  same  depth  up  the  creek  to  Hamilton  avenue  bridge,  a  dis- 
tiinee  of  1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few 
hundred  feet  up  to  the  bridge,  in  which  distance  the  width  would 
gradually  decrease. 

The  estimated  cost  of  this  improvement  was  $192,564.90. 

The  project  for  1881  was  modified  in  1888  by  increasing  the  depth  to 
21  feet  and  the  width  to  400  feet,  while  to  facilitate  the  handling  of 
vessels  in  the  contracted  space  near  the  mouth  of  Gowanus  Creek  more 
room  was  provided  for  by  cutting  away  the  angle  on  the  south  side, 
at  an  estimated  total  cost  of  $600,000. 

The  amount  expended  on  the  Red  Hook  and  Gowanus  Creek  channels 
up  to  June  30, 1893,  inclusive  of  outstanding  liabilities,  was  $194,316.32. 
At  that  date  this  channel,  from  the  entrance  to  Erie  Basin  to  Twenty- 
eighth  street,  was  255  feet  wide  and  21  feet  deep,  mean  low  water,  and 
thence  to  the  foot  of  Twenty-third  street  150  feet  wide  and  21  feet 
deep,  mean  low  water. 

The  improvement  of  Bay  Ridge  Channel,  extending  from  Twenty- 
eig^hth  street  south  and  west  to  Sixtieth  street,  south  shore,  which, 
under  the  project  of  1881,  was  suspended  in  1884,  was  resumed  in  1891, 
under  a  specific  appropriation  of  $100,000,  contained  in  the  river  and 
harbor  act  of  September  19, 1890,  which  provided  for  a  channel  400 
feet  wide  and  21  feet  deep.  Up  to  J  une  30, 1893,  the  sum  of  $  100,772.57, 
inclusive  of  outstanding  liabilities,  had  been  expended  under  contract. 
At  that  date  this  channel  was  140  feet  wide  and  21  feet  deep,  mean  low 
water,  from  Twenty-eighth  street  south  to  Thirty-third  street,  thence 
120  feet  wide  and  21  feet  deep  to  Thirty-ninth  street,  and  thence  00 
feet  wide  and  21  feet  deep  to  Sixtieth  street,  opposite  Bay  Kidge. 

Tlie  amount  expended  during  the  fiscal  year  ending  Juno  30,  1894, 
on  the  Red  Hook  and  Gotcanns  Creek  channels,  inclusive  of  outstanding 
liabilities,  t^as  $56,298.01  and  was  applied  in  removing  342,270  cubic 
yards  under  contract.  At  that  date  the  Bed  Hook  Channel,  from  the 
entrance  to  Erie  Basin  to  a  point  2,000  feet  south,  was  400  feet  wide 
and  21  feet  deep,  mean  low  water;  thence  to  Henry  street,, (32Sl0eet 
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wide  aucl  21  feet  deep.  The  Gowauus  Creek  Cbannel,  from  Henry 
street  to  the  foot  of  Percival  street,  was  215  feet  wide. 

The  amouut  expended  on  tlio  Bay  Ridge  Channel  during  the  fiscal 
year  ending  June  30,  1804,  inclusive  of  outstanding  liabilities,  was 
870,675.07,  and  was  applied  in  removing  500,867  cubic  yards  of  mate> 
rial  under  contract.  At  that  date  this  channel  was  375  feet  wide  and 
21  feet  deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Forty- 
second  street,  and  thence  300  feet  wide  and  21  feet  deep  to  Sixtieth 
street.  Bay  Ridge. 

The  beds  of  both  channels  have  been  lowered  from  5  to  15  feet,  and 
as  the  material  removed  has  been  sand,  the  banks,  having  no  confin- 
ing bulkheads,  have  correspondingly  increased  their  slopes,  the  unsta- 
ble material  sliding  into  the  channels  and  reducing  their  depths. 

The  channels  also  suffer  from  deposits  carried  down  from  Gowanus 
Canal,  and  from  deposits  brought  in  from  outlying  shoals  by  the 
waves. 

These  sources  of  degradation  will  be  appreciably  exhausted  only 
when  permanent  bulkheads  are  built  along  both  shores  to  hold  the 
soft  and  unstable  banks. 

July  1,  1893.  balance  unexpended $198,795.91 

June  SO,  1894,  amount  expended  during  fiscal  year 110,  892. 34 

July  1,  1894,  balance  unexpended 87, 903. 57 

July  1,  1894,  outstanding  liabilities $22, 081. 64 

July  1,  1894,  amount  covered  by  uncompleted  contracts 56,  487. 27 

78, 568. 91 

July  1,  1894,  balance  available 9,334.66 

Amount  appropriated  by  act  of  August  17,  1894 150,  000. 00 

Amount  available  for  Hscal  year  ending  June  30,  1895 169,  334. 66 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896 125,000.00 
Submitted  in  compliance  ^vith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  9.) 

10.  Xew  Yo7'k  Harbor  J  New  York. — Before  the  improvement  of  the 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  midchannel  on  the  bar  was  23.7  feet  at  mean 
low  water,  and  the  same  was  the  limiting  depth  across  three  other 
shoals  between  the  bar  and  deep  water  in  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port,  which  is  carried 
on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gednoy  Channel  was  approved 
by  the  Secretary'  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
I)ecember  27, 1886.  It  provides  for  dredging  a  channel  1,000  feet  wide 
and  30  feet  deep  at  mean  low  water  from  deep  water  below  the  Nar- 
rows through  the  main  Ship  Channel  and  Gedney  Channel  to  deep 
water  outside  the  bar;  maintaining  this  channel,  should  it  be  neces- 
sary, either  by  periodical  dredging  or  by  contracting  the  entrance  by 
the  construction  of  a  dike  running  across  the  shoals  from  the  Coney 
Island  side,  with  suitable  protection  for  the  head  of  Sandy  Hook  to 
prevent  its  being  scoured  away  by  the  increased  current. 

The  estimated  cost  of  ootaining  the  dredged  channel  was  $1,490,000 
for  dredging  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improve- 
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meut,  should  the  contraction  works  prove  to  be  necessary,  was  esti- 
mated at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  was  made, 
on  which  the  method  of  improvement  was  based. 

The  total  amount  expended  to  June  30,  1893,  inclusive  of  outstand- 
ing liabilities,  was  $1,579,827.37. 

At  that  time  the  approved  project  for  this  work  by  dredging  had 
been  completed,  and  a  depth  of  30  feet,  mean  low  water,  for  a  channel 
width  of  1,000  feet,  had  been  secured  from  deep  water  below  the  Nar- 
rows to  deep  water  beyond  the  bar. 

The  riprap  sea  wall  authorized  by  the  Chief  of  Engineers  February 
20, 1890,  for  the  protection  of  the  north  shore  of  Sandy  Hook,  was  built 
from  Jetty  No.  1  westward  to  a  point  119  feet  westward  of  Jetty  No. 
11,  a  total  distance  of  2,575  feet. 

Baxter  Ledge,  a  narrow  ledge  of  rock  lying  in  the  entrance  to  Kill 
A"an  Kull  from  Upper  New  York  Bay,  northeast  from  St.  George,  Staten 
Island,  and  having  over  it  originally  a  least  depth  of  18  feet,  mean  low 
water,  had  been  removed  to  a  depth  of  25.5  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
inclusive  of  outstanding  liabilities,  was  $70,964.03,  and  was  applied  in 
operating  the  U.  S.  steamer  Gedney^  by  hired  labor,  in  removing  348,963 
cubic  yards  of  material  from  the  various  channels,  and  in  strength- 
ening the  riprap  sea  wall  built  for  the  protection  of  the  north  shore  of 
Sandy  Hook. 

July  1,  1893,  balance  unexpcDcled $88,707.77 

June  30,  1894,  amount  expended  during  fiscal  year 67,  744. 39 

Julv  1,  1894,  balance  unexpended 20,963.38 

Julj'  1,  1894,  outstanding  liaMlities 3,220.24 

July  1,  1894,  balance  avaUable 17, 743. 14 

Amouut  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 92,  743. 14 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  150, 000. 00 
<  Submitted  in  compliance  v^ith  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  10.) 

11.  Jamaica  Bay,  New  York, — Jamaica  Bay  is  a  tidal  bay,  situated 
on  the  south  side  of  Long  Island,  near  the  western  end,  whose  waters 
flow  into  the  Atlantic  Ocean  through  Kockaway  Inlet. 

Inside  the  entrance  there  is  a  deep-water  basin,  from  which  one  navi- 
gable channel  leads  to  the  northward  in  the  direction  of  Ganarsie,  and 
another,  called  Beach  Channel,  to  the  eastward,  behind  Eockaway 
Beach,  in  the  direction  of  Far  Eockaway.  From  the  eastern  terminus 
of  one  of  the  branches  of  the  latter  channel,  which  passes  through 
Conch  Hole,  an  artificial  cut  into  Far  Eockaway  Bay  was  made  several 
years  ago  by  citizens  to  enable  small  boats  to  pass  eastward  through 
"that  bay  into  Hempstead  Bay  and  beyond. 

The  project  for  this  improvement,  contained  in  the  report  upon  the 
survey  October  29, 1891,  to  comply  with  the  river  and  harbor  actot  Sep- 
tember 19,  1890,  and  sanctioned  by  river  and  harbor  act  of  July  13, 
1892,  contemplated  a  channel  60  feet  wide  and  6  feet  deep,  mean  low 
water,  from  entrance  to  Bass  Channel  to  foot  of  Bayswater  avenue, 
Far  Eockaway. 

The  estimated  cost  of  the  project  was  $9,460.  The  full  amount  of 
this  estimate  was  appropriated  by  the  river  and  harbor  act  approved 
July  13, 1892. 
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The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893,  inclusive  of  outstanding  liabilities,  was  $3,727.61.  At  that 
date  2,200  feet  of  the  channel  had  been  dredged  to  the  full  projected 
width  of  CO  feet  and  depth  of  5  feet,  mean  low  water. 

Tlie  amount  exjK^nded  during  the  fiscal  year  ending  June  30, 1894, 
was  $8,091.85,  and  was  applied  in  dredging  20,174  cubic  yards  of  mate- 
rial from  the  channel  under  contract;  the  channel  had  been  dredged 
to  a  width  of  60  feet  and  a  depth  of  5  feet,  mean  low  water,  to  within 
400  feet  of  the  bulkhead  at  the  foot  of  Bayswater  avenue. 

July  1 ,  1893,  balance  unexpended $8,  091. 85 

Juno  30,  1894,  amount  expended  during  fiscal  year 8,  091.  S5 

(See  Appendix  E  11.) 

12.  Raritan  Bay,  New  Jersey. — Earitan  Bay  forms  the  western  part 
of  the  largo  triangular  bay  inclosed  between  Sandy  Hook,  the  New 
Jersey  shore,  and  Staten  Island. 

The  channel  undergoing  improvement  lies  to  the  southeast  of  Seguine 
Point  on  the  south  shore  of  Staten  Island.  At  the  time  of  the  origi- 
nal survey,  August,  1880,  the  least  depth  on  the  shoal  lying  between 
the  21-foot  curve  at  Seguine  Point  and  the  21-foot  curve  at  the  head  of 
the  bay  was  14J  feet,  mean  low  water.  The  project  of  improvement, 
based  upon  the  survey,  provided  for  a  channel  across  the  shoal  300  feet 
wide  and  21  feet  deep,  mean  low  water,  at  an  estimated  cost  of 
$126,5C0. 

The  project  was  enlarged  in  1885,  providing  for  a  channel  of  equal 
width  and  depth  over  the  shoals  in  the  vicinity  of  Wards  Point,  Staten 
Island,  where  the  original  dei)th  was  18  feet,  mean  low  water,  giving 
a  navigable  channel  21  feet  deep,  mean  low  water,  up  to  Perth  Amboy ; 
and  further  providing  for  a  channel  300  feet  wide  and  15  feet  deep, 
mean  low  water,  from  Great  Beds  Light  to  South  Amboy,  where  the 
original  depth  was  12J  feet,  mean  low  water,  at  an  estimated  total  cost 
of  $240,500  for  the  two  works  from  the  beginning,  which  estimate  was 
again  increased  in  1888  to  $246,500  to  provide  for  the  removal  of 
deposits  which  had  taken  place  in  the  interval  of  three  years. 

The  channel  from  deep  water  at  the  head  of  liaritan  Bay,  past  Seguine 
Point  to  Perth  Amboy,  exceeds  5  miles  in  length,  is  crooked,  and 
is  subject  to  constant  shoalings.  As  the  amount  appropriated  any  one 
year  for  the  execution  of  the  project  has  been  much  less  than  the  esti- 
mated cost  of  the  improvement,  and  as  the  channel  excavated  under 
each  appropriation  has  been  impaired  by  shoaling  in  a  greater  or  less 
degree  before  work  could  be  resumed  under  the  succeeding  appropria- 
tions, the  original  estimates  for  this  improvement  have  little  value  and 
can  not  be  used  for  determining  the  amount  required  for  completing 
the  ])roject  at  this  date.  The  cost  of  completing  the  project,  if  all  the 
required  money  could  be  made  available  at  one  time,  was  estimated  in 
181)1  at  8175,375. 

The  amount  expended  upon  the  modified  project  of  1885,  up  to  the 
close  of  tlie  fiscal  year  ending  June  30,  1893,  iticlusive  of  outstanding 
liabilities,  was  $256,405.58,  At  the  close  of  the  contract,  June  15, 1888, 
the  channel  was  300  feet  wide  and  21  feet  deep,  mean  low  water,  from 
Perth  Amboy  to  the  bend  at  Great  Beds  Light,  and  300  feet  wide  and 
20  fe(»t  deep,  mean  low  water,  across  the  crest  of  the  shoal  in  the  chan- 
nel leading  from  the  bend  toward  Seguine  Point.  At  the  close  of  the 
year  the  channel  eastward  of  Seguine  Point  was  250  feet  wide  with  a 
dei)th  of  21  feet,  mean  low  water,  and  the  channel  from  Great  Beds 
Light  to  South  Amboy  was  300  feet  wide  and  15  feet  deep,  mean  low 
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The  amonnt  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $19,641.33,  and  was  applied  in  dredging  18,736  cubic  y.ards  of 
material  from  Seguine  Point. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  the  channel  lead- 
ing eastward  from  Seguine  Point  is  250  feet  wide  and  21  feet  deep, 
mean  low  water,  and  the  channel  from  Great  Beds  Light  to  South 
Amboy  is  300  feet  wide  and  15  feet  deep,  mean  low  water. 

July  1,  1893,  balance  unexpended $21,188.51 

June  30,  1^4,  amount  expended  during  fiscal  year 19,  (Ul.  33 

July  1,  1894,  balance  unexpended 1. 547. 18 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 41, 547. 18 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 375. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    55, 375. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  12.) 

13^  Removing  suiiken  vessels  or  craft  obstrticting  or  endangering  navi- 
gation.— ^The  steam  tug  Talisman  was  removed  from  Gedney  Channel, 
Xew  York  Harbor,  May  10,  1894,  under  contract  with  Townsend  & 
Johnston,  at  a  cost  of  $850. 

A  contract  was  entered  into  with  John  Austin  March  8,  1894,  for  the 
removal  of  the  wreck  of  the  XJ.  8.  engineer  dredge  Flood  Rock,  sunk 
off  Sunken  Meadow,  East  River.    This  contract  is  still  in  force. 

The  barge  Milton  was  wrecked  on  reef  off  Sunken  Meadow,  East 
River,  and  lies  in  85  feet  of  water,  with  50  feet  over  her  deck.  An 
attempt  will  be  made  to  destroy  the  hull  of  tbe  vessel,  to  prevent 
irregularities  of  the  currents. 

(See  Appendix  E  13.) 

IMPROVE^IENT  OF  BIVERS  AND  HABBOBS  IN  SOUTHWESTERN  PART 
OF  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY. 

This  district  was  in  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Sumpawanus  Inlet,  Kew  York, — The  channel  depth  at  the  time  of 
the  adoption  of  the  project  varied  from  5  feet  in  the  bay  at  mean  low 
water  to  2  feet  at  the  wharf  at  the  mouth  of  the  creek,  a  distance  of  a 
little  over  half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  adopted  in  1880,  pro- 
vides for  dredging  a  channel  4,500  feet  long  and  from  100  to  150  feet 
wide  and  5  feet  deep  at  mean  low  water,  beginning  at  tbe  5-foot  curve 
in  the  Great  South  Bay  and  extending  up  to  the  town  of  Babylon, 
Long  Island,  at  an  estimated  cost  of  $23,115. 

The  amount  expended  under  this  project  to  June  30,  1893,  was 
$7,000. 

With  this  amount  a  channel  75  feet  wide  and  5  feet  deep  from  the 
steamboat  wharf  to  a  point  750  feet  below  it  was  dredged,  besides 
dredging  two  cuts,  each  25  feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  4f  feet. 

The  commerce  of  the  inlet  is  reported  for  the  calendar  year  1893  to 
be  1,350  tons,  against  1,420  tons  for  1892.  Digitized  by  V^OOglC 
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There  were  no  expenditures  on  account  of  this  work  during  the  fiscal 
year  ending  June  30, 1894,  there  being  no  funds  available. 

{Amount  (estimated)  reqaired  for  completion  of  existing  project. .. .-...  $16, 115.00 
Amount  that  can  be  profitably'  expended  in  fiscal  year  ending  J  uue  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  1.) 

2.  Gafiarsie  Bay,  New  York. — The  original  condition  of  the  channel 
leading  to  Canarsie  answered  to  a  depth  of  ^  feet,  mean  low  water. 

The  original  project,  adopted  in  1879,  provides  for  obtaining  a  navi- 
gable channel  G  feet  deep  at  mean  low  water  from  Canarsie  Landing  to 
the  deep  water  in  Jamaica  Bay  by  means  of  diking  and  the  formation 
of  a  tidal  basin  at  an  estimated  cost  of  $88,000.  In  the  Annual  Eeport 
of  the  Chief  of  Engineers,  1880,  Part  I,  p.  674,  General  Newton  ex- 
pressed a  doubt  as  to  adequate  appropriations  being  made  for  carry- 
ing out  the  authorized  project,  and  suggested  that  dredging  be  tried 
as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  was  $48,535.88. 

With  this  amount  twp  pile  dikes  have  been  built  and  maintained,  one 
on  the  north  side  of  the  outer  end  of  the  channel,  the  other  on  the 
south  side,  their  lengths  being  1,058  and  820  feet,  respectively;  the 
channel  dredged  to  a  depth  of  6  feet,  mean  low  water,  and  width  of 
125  feet  from  Canarsie  Landing  to  deep  water  in  Jamaica  Bay.  In  addi- 
tion to  this,  several  other  improvements,  not  contemplated  in  the  main 
project,  but  which  added  materially  to  the  facility  of  navigation,  viz, 
the  excavation  of  a  cut  100  feet  long  and  50  feet  wide,  with  a  depth  of  6 
feet,  on  the  east  side  of  the  steamboat  landing  at  Canarsie,  and  a  cut 
at  the  end  of  the  wharf  at  Canarsie  Landing  extending  through  to  the 
southwest  to  connect  with  the  southwest  channel,  the  latter  for  the 
purpose  of  promoting  tidal  circulation. 

The  amount  expended  during  the  fiscal  year  is  $4,462.02.  With  this 
amount  the  main  channel  alongside  and  in  front  of  Canarsie  Landing 
was  dredged  to  a  depth  of  6  feet,  mean  low  water,  and  width  of  70  feet 
for  a  distance  of  440  feet,  and  the  west  channel  was  given  a  4-foot  mean 
low-water  depth  with  widths  of  from  20  to  70  feet  for  a  distance  of 
1,317  feet;  there  were  also  slight  repairs  made  to  the  east  dike. 

The  commerce  for  the  calendar  year  1893  is  reported  to  be  69,510  tons, 
against  67,510  tons  for  1892. 

Julyl,  1893,  bahiuce  unexpended $4,464.12 

June  80,  1894,  amount  ex^pended  during  fiscal  year 4, 462. 02 

July  1,  1894,  balance  unexpended 2. 10 

Amouut  appropriated  by  act  of  August  17,  1894 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2, 002. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 33,  000.00 
Amountthat  canbe  profitably  expended  in  fiscal  yearendin*?  June30, 1896      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  2.) 

3,  Shcepsliead  Bay,  New  York. — The  original  condition  of  the  navigable 
channel  v/asjfor  the  entrance,  a  depth  of  a  little  over  2  feet  at  mean  low 
water,  and  lor  the  interior  channel  not  less  than  4  feet,  except  at  two 
narrow  bulkheads  across  said  channel. 

The  originally  adopted  project  (1879)  was  to  dgifPJft^y^hft^g^^®  ^J 
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means  of  converging  jetties  and  to  improve  the  interior  channel  by- 
longitudinal  dikes  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs for  the  scour  of  the  channel.  The  project  was  revised  in  1881  and 
provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and  6 feet 
deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Horse  inlet,  and 
to  dredge  the  interior  channel;  this  was  modified  in  February,  1889, the 
modified  project  contemplating  a  channel  5,350  feet  long,  60  feet  wide, 
and  5  J  feet  deep,  mean  low  water,  from  the  town  of  Sheepshead  to  within 
1,080  feet  of  Dead  Horse  Inlet  Cut,^  to  connect  with  the  channel  of  simi- 
lar width  and  depth  already  existing  at  that  point. 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1893,  was  $25,943.45. 

With  this  amount  a  channel  had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  wat^r,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
5^  feet  deep  at  mean  low  water,  for  a  distance  of  3,400  feet  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first-mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained 
itself,  having  contracted  to  a  width  of  60  feet  with  an  average  depth 
of  oj  feet  mean  low  water. 

The  expenditures  during  the  fiscal  year  amount  to  $24.50  for  office 
expenses. 

The  commerce  of  the  bay  has  increased,  being  reported  for  the  cal- 
endar year  1892  to  be  132,000  tons,  against  106,400  for  1890. 

July  1, 1893,  balance  unexpended $56. 55 

JuDe  30,  1894,  amount  expended  during  fiscal  year 24. 50 

July  1,  1894,  balance  unexpended 32. 05 

July  1,  1894,  outstanding  liabilities 29. 68 

July  1,  1894,  balance  available 2. 37 

C  Amount  (estimated)  required  for  completion  of  existing  project 8,  200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  F  3.) 

4.  Arthur  Killj  New  Yorlc  and  New  Jersey. — A  history  of  this  improve- 
ment, which  originated  by  special  resolution  in  the  Senate,  is  given  in 
the  Annual  Report  of  the  Chief  of  Engineers,  1889,  Part  I,  p.  819. 

The  improvement  consists  in  the  removal  of  a  point  of  land  near  and 
to  the  south  of  the  Staten  Island  bridge,  for  the  purpose  of  straighten- 
ing the  channel,  in  order  that  the  currents  may  be  directed  more  truly 
in  a  direction  perpendicular  to  the  draw  span  of  the  bridge,  thus  facil- 
itating the  passage  of  long  tows.    It  is  estimated  to  cost  $20,500. 

A  statement  of  condemnation  proceedings  for  acquiring  to  the  United 
States  the  land  needed  for  this  improvement  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1800,  Part  I,  p.  843. 

The  sum  of  $21,090.74  had  been  expended  up  to  June  30, 1893,  in 
acquiring  land  and  in  dredging  off  about  IJ  acres  of  the  point,  with  a 
resulting  increase  of  225  feet  in  the  channel  width  and  a  uniform  mean 
low-water  depth  of  13  feet,  where  the  land  was  originally  6  feet  above 
that  plane.  The  total  channel  width  at  this  point  is  now  725  feet  with 
a  minimum  depth  of  13  feet  at  mean  low  water. 

The  available  balance  from  the  appropriation  of  1892  was  too  small 
to  continue  active  operations  during  the  fiscal  year,  conseouently  no 
work  has  been  done,  and  the  expenditures,  amounting  to  ^380,  have 
been  for  office  expenses.  .    ^r\nio 
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The  commerce  for  the  calendar  year  1893  is  reported  to  be  3,384,308 
tous,  against  4,835,004  tons  for  1892. 

July  1, 1893,  balance  unexpended - $909. 26 

June  30, 1894,  amount  expended  during  fiscal  year 380. 00 

July  1, 1894,  balance  unexpended 52i).26 

Amount  appropriated  by  act  of  August  17, 1894 4, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 029. 26 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  New  Jersey. — Before  this 
improvement  was  undertaken  by  the  United  States  there  was  a  navi- 
gable channel  having  a  minimum  depth  of  9.2  feet  from  the  deep  water 
in  Newark  Bay  to  Elizabethport. 

The  tirst  project  for  the  improvement  of  the  channel  was  made  in  1873. 
This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width  of  150 
feet  at  its  shallowest  part  and  protecting  the  cut  by  parallel  dikes. 
The  estimated  cost  of  this  work  was  $443,210. 

This  project  was  changed  in  1880  so  as  to  dredge  a  channel  400  feet 
wide  and  13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it  but 
12  feet  deep  over  the  remaining  widths  of  100  feet  on  each  side.  The 
estimated  cost  of  this  work  was  $125,705.  In  addition  to  this,  it  was 
proposed,  should  it  be  found  necessary,  to  build  four  detached  dikes 
along  the  line  of  the  channel,  t\^o  on  the  north  and  two  on  the  south 
side,  the  estimated  cost  of  which  was  $60,000,  bringing  the  total  esti- 
mated cost  of  the  proposed  improvement  up  to  $185,705.  Subsequently 
it  was  decided  to  give  the  channel  13  feet  depth  for  its  full  width  of  40O 
feet,  increasing  the  estimate  te  $210,000. 

A  modification  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  May  9, 1889,  and  was  approved  by  Depart- 
ment letter  dated  May  15,  and  a  further  modification,  calling  for  a  uni- 
form channel  depth  of  14  feet  at  mean  low  water  over  the  entire  width 
of  400  feet,  was  approved  October  20,  1890. 

The  amount  expended  to  June  30, 1893,  was  $198,243.88. 

With  this  amount  2,237  feet  of  dike  was  built,  the  channel  dredged 
throughout  its  entire  projected  length  to  a  mean  low-water  depth  of  13 
feet,  with  widths  varying  from  300  to  350  feet,  and  in  the  vicinity  of 
the  bend  at  the  Corner  Stake  Light,  for  a  distance  of  3,000  feet,  the 
width  had  been  increased  to  400  feet,  with  mean  low-water  depths  of 
from  13  to  14  feet. 

A  survey  made  in  November,  1893,  shows  that  the  300  to  350-foot 
channel  between  Shooters  Island  and  the  Corner  Stake  Light  has  con- 
tracted in  places  to  a  width  of  about  200  feet,  and  in  the  bend  at  the 
Stake  Light  to  a  width  of  about  140  feet. 

An  appropriation  of  $15,000  was  made  in  the  river  and  harbor  act  of 
July  13,  1892,  and  a  x)roject  for  its  expenditure  in  dredging  the  channel 
to  the  required  dimensions  was  approved  July  26,  1892. 

Work  will  be  begun  early  in  July,  when  it  is  expected  the  plant  will 
have  completed  the  season's  work  on  the  Earitan  Eiver. 

The  expenditui'es  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  $1,727  for  office  expenses  and  repairs  to  the  dredging  plant  in  fitting 
out  for  work  on  this  improvement. 

The  amount  of  commerce  reported  for  the  calendar  year  1893  is 
3,483,911  tons,  against  3,642,914  tons  for  1892. 
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Jnly  1,  1893,  balance  unexpended    $15, 756. 12 

Jnne  30,  1994,  amount  expended  during  fiscal  year 1,  727. 00 

July  1,  1894/ balance  unexpended 14,029.12 

Jnly  1 ,  1894,  outstandinp^  liabilities 128. 50 

July  1,  1894,  balance  available 13,900.62 

Amount  appropriated  by  act  of  August  17,  1894 6, 000.  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 19, 900. 62 

f  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

j  Amount  that  can  be  prontabl^y  expended  in  fiscal  vear  ending  June  30, 1896    30, 000. 00 
',  Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  5.) 

6.  Passaic  River ^  New  Jersey. — This  river  is  being  improved  under 
two  separate  projects,  the  first  applying  to  the  river  below  Center  street 
bridge,  Newark,  to  and  beyond  the  shoals  in  Newark  Bay,  a  distance 
of  7|  miles,  and  the  second  to  the  upper  course  of  the  river  from  Cen- 
ter street  bridge  as  far  as  Passaic,  a  distance  of  8  miles.  The  most 
recent  appropriation  was,  however,  made  in  a  single  sum  for  the  entire 
river,  and  the  two  projects  will  hereafter  be  united,  so  that  the  funds 
can  be  expended  at  those  parts  of  the  river  most  urgently  needing  con- 
trol or  repair  in  the  interests  of  navigation. 

a.  Below  Neicark. — The  lower  portion  of  the  river,  from  Center  street 
bridge  to  Newark  Bay,  was  first  surveyed  by  the  Engineer  Department 
ill  1879.  The  greatest  depth  in  thechsfnnel  at  a  point  above  the  Elbow 
Beacon  was  only  7.1  feet,  and  in  many  i>laces  the  greatest  depth  was 
7.5  feet  at  mean  low  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtain- 
i"gj  ^y  diking  and  dredging,  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water,  from  the  Center  street  bridge  to  Newark  Bay,  at  a 
cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet^  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30,  1893,  was  $236,283.24. 

With  this  amount  G,205  feet  of  dike  had  been  built  and  maintained, 
the  channel  through  the  shoal  in  the  bay  and  the  channel  up  the  river 
as  far  as  Lister  dock  dredged  to  the  required  dimensions,  and  a  bar 
above  the  Zinc  Works  dock  removed  to  the  required  depth,  with  a 
width  of  120  feet  for  a  distance  of  1,600  feet  upstream.  A  sui-vey 
made  in  December,  1892,  showed  that  the  above  conditions  had  been 
fairly  well  maintained. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  $30,299.71.  With  this  amount  the  channel  between  Center  street 
and  Market  street  bridges,  Newark,  was  dredged  to  the  required 
mean  low  water  depth  of  10  feet  and  width  of  210  feet  for  a  distance  of 
1,800  feet  downstream,  thence  from  a  point  1,000  feet  below  Market 
street  bridge  to  the  Newark  Steel  Works,  a  distance  of  5,000  feet,  the 
channel  was  increased  in  width  25  to  100  feet,  completing  it  to  the  fall 
requirements  of  the  project ;  a  cut  of  the  requisite  depth,  having  a  width 
of  30  feet  and  length  of  1,000  feet,  was  made  along  the  south  side  of  the 
channel  opposite  Lister  dock,  increasing  the  channel  width  at  this 
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point  to  175  to  200  feet.  Extensive  repairs  were  made  to  tlie  dike  in 
Newark  Bay  for  its  preservation  and  maintenance. 

b.  Above  Newark. — Before  its  improvement  was  undertaken  the  upper 
part  of  the  river  had  a  navigable  6foot  channel,  except  at  Middle, 
Bellville,  Rutherford  Park,  and  Holzman  bars,  where  the  depths  were 
4.5  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
dikiug  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  bridge,  increas- 
ing the  estimate  to  $129,000,  which  was  further  increased  in  1886  to 
$133,702.  A  further  modification,  to  include  the  removal  of  Third 
River  Bar,  the  redredging  of  bars  formed  by  freshets,  and  removal  of 
bowlders  at  various  points  in  the  river,  increasing  the  estimate  to 
$193,822,  was  approved  October  6, 1890. 

The  amount  expended  to  June  30,  1893,  was  $138,484.97,  with  which 
channels  had  been  dredged  to  the  requisite  depth,  with  widths  of  from 
60  to  75  feet,  a  channel  through  Third  River  Bar  dredged  to  the 
required  depth,  with  width  of  100  feet  for  a  distance  of  800  feet,  and 
below  this  bar  the  channel  was  increased  in  width  by  40  feet  with  the 
same  depth  for  a  distance  of  700  feet,  and  by  20  feet  for  a  farther  dis- 
tance of  245  feet,  giving  a  continuous  channel  through  this  reach  having 
a  width  of  100  feet  and  a  depth  of  6  feet  mean  low  water.  In  addition 
a  channel  through  Belleville  Bar^was  comjileted  to  a  width  of  100  feet 
and  a  mean  low  water  depth  of  from  6  to  7  feet. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  $6,846.25.  With  this  amount  the  channel  through  Rutherford  Park 
Bar  was  given  a  mean  low  water  depth  of  6  to  8  feet  and  a  width  of  86 
to  100  feet  for  a  distance  of  1,035  feet,  and  the  channel  through  Holz- 
man Bar  given  a  similar  mean  low-water  depth  and  widened  35  feet 
for  a  distance  of  418  feet.  The  channels  are  now  in  good  condition  for 
6-foot  navigation. 

The  commerce  of  the  entire  river  for  the  calendar  year  1893  is 
reported  to  be  1,276,169  tons,  against  1,362,647  tons  for  1892. 

As  the  river  and  harbor  act  approved  July  13,  1892,  makes  the 
appropriation  for  the  two  reaches  of  the  river  under  one  heading,  the 
following  consolidated  money  statement  for  Passaic  River  is  presented : 

July  1,1893,  balance  unexpended $48,581.79 

June  30,  1894,  amount  expended   during  {  Below  Newark..     $30,  299. 71 

fiscal  year \  Above  Newark. .         6,  846. 25 

37, 145. 96 

July  1,  1894,  balance  unexpended 11, 435. 83 

July  1,  1894,  outstanding  1  labilities 1,  356. 31 

July  1,  1894,  balance  available 10,079,52 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 25,  079. 52 

{Amount  (estimated)  required  for  completion  of  existing  project 109,347.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  6.) 

7.  Elizabeth  River,  New  Jersey. — This  stream,  wliicli  is  2|  miles  in 
length  &om  its  month  to  the  head  of  navigation,  at  Broad  street,  Eliz- 
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abeth,  has  a  width  of  from  50  to  90  feet,  and  before  its  improvement 
the  wharves  in  the  city  could  only  be  reached  at  high  water  by  vessels 
drawing  less  than  4  feet;  its  commerce  was  estimated  at  46,000  tons 
annually.  The  range  of  the  tide  was  about  4.7  feet  at  its  mouth  and 
3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530;  this  was  increased  in  1882  to  $43,160,  the 
increase  being  due  to  advanced  prices. 

The  amount  expended  under  this  project  to  June  30,  1893,  was 
$32,353.46. 

With  this  amount  the  channel  had  been  dredged  in  1883  to  the 
rexjuired  depth  to  within  1,000  feet  of  Broad  street  bridge,  but  soon 
became  obliterated  by  reason  of  deposits  of  silt  and  sewage  refuse. 

It  was  redredged  in  1891,  shoals  being  removed  from  the  river  at  the 
bend  above  South  street,  at  South  street  bridge,  at  John  street,  at  the 
bend  in  the  river  below  John  street,  and  at  the  New  York  and  Long 
Branch  Kailroad  bridge  to  a  depth  of  7  feet  at  mean  high  water,  with 
widths  of  30  to  50  feet,  giving  a  7-foot  mean  high-water  channel  with 
widths  varying  from  30  to  50  feet  from  the  mouth  of  the  river  to  within 
900  feet  of  Bridge  street  bridge,  in  the  town  of  Elizabeth. 

A  survey  made  in  November,  1892,  indicated  a  channel  from  30  to  50 
feet  wide  extending  from  the  mouth  to  Bridge  street  bridge,  the  head 
of  navigation,  with  mean  high-water  depths  of  from  less  than  5  feet  to 
more  than  7  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894,  is 
$2,148.01. 

The  work  during  the  fiscal  year  consisted  in  dredging  the  channel 
from  the  bend  above  South  street  bridge  to  within  125  feet  of 
Bridge  street  bridge,  a  distance  of  about  900  feet,  to  a  width  of  45'feet 
and  mean  high-water  depth  of  7  feet,  removing  6,200  cubic  yards  of 
material,  principally  shale  and  gravel. 

The  commerce  ol  the  river  for  the  calendar  year  1893  is  reported  to  be 
28,554  tons,  against  39,575  tons  reported  for  1892. 

July  1,  1893,  balance  unexpended $4, 646, 54 

J  line  30, 1894,  amount  expended  during  fiscal  year 2, 148. 01 

Jnly  1, 1894,  balance  unexpended 2,498.53 

July  1, 1894,  outstanding  liabilities 2,434.66 

July  1,  1894,  balance  available 63.87 

Amount  appropriated  by  act  of  August  17,1894 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 063. 87 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 160. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      3, 160. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  7.) 

8.  Rahway  River^  New  Jersey. — In  its  original  condition  tlie  Eah- 
way  Eiver  had  a  depth  of  8  feet  and  more  at  mean  high  water  from  its 
mouth  to  Bricktown,  3|  miles;  7  feet  to  Edgar  dock,  4 J  miles;  4.4  feet 
to  Milton  avenue  bridge,  4f  miles;  and  4  feet  to  Main  street  bridge, 
6  miles,  in  the  town  of  Kahway.  Its  commerce  was  estimated  at 
120,000  tons,  and  three  attempts  had  been  made  to  establish  a  line  of 
steamboats  on  the  river,  but  had  failed  on  account  of  the  bad  CQndjU}ion 
of  the  stream.  ^  Qi '^^^  ^y  ^^OO^LL 
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The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provides  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  avenue  bridge,  and  100  feet  wide 
from  than  point  to  Main  street  bridge,  at  an  estimated  cost  of  $66,250. 

The  amount  expended  on  this  improvement  to  June  30, 1893,  was 
$37,000. 

With  the  above  amount  the  channel  had  been  given  a  depth  of  7  feet 
at  mean  high  water  and  widtli  of  from  100  to  50  feet  to  within  660  feet 
of  the  head  of  navigation. 

There  has  been  no  api)ropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  fbr  expenditure  since  the  fiscal  year  ending  June  30, 
1890,    The  channels  have  reverted  nearly  to  their  original  condition. 

{Amount  (estimated)  required  for  completiou  of  existing  project $29,250.00 
Amouutthatcau  beprotitablyexpendou  in  fiscal  yearendin(]^june30, 1896    29, 250. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  8.) 

9.  Raritan  River ^  New  Jersey. — Before  its  improvement  by  the  United 
States  the  Raritan  Kiver  had  a  depth  of  8.5  feet  at  "The  Stakes,''  3 
miles;  of  G.5  feet  at  the  "Middle  Grounds,"  4 J  miles;  of  7.5  feet  at 
Whitehead  Sand  dock,  8.J  miles;  and  between  this  point  and  New 
Brunswick,  12^  miles  above  the  mouth,  the  channel  was  obstructed  by 
a  number  of  rocky  shoals  with  depths  of  from  8.4  to  6.9  feet  at  mean 
low  water.  The  city  of  New  Brunswick  and  the  Delaware  and  Raritan 
Canal,  which  terminates  here,  together  with  extensive  brickyards  on 
the  South  River,  did  a  large  commerce,  estimated  in  1871  at  3,053,857 
tons. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary  by  drilling  and  blasting 
rock^  a  cliainiel  200  feet  wide  and  10  feet  deep,  mean  low  water,  from 
the  moutli  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  South  Channel,  about  13,000  feet  long, 
100  feet  wide,  and  5 J  feet  deep  at  mean  low  water,  from  Kearney  dock 
to  Crab  Island. 

The  amount  expended  to  Juno  30,  1803,  undev  this  project  was 
$577,366.27. 

The  above  amount  was  expended  in  the  construction  and  maintenance 
of  certain  dikes  required  by  the  project  at  "The  Stakes"  and  "Middle 
Grounds,'-  in  dredging  channels  200  feet  wide  and  12  feet  deep  at  mean 
low  water  at  these  points,  and  in  blasting  and  dredging  a  channel  of 
the  same  dimensions  across  the  rocky  shoal  at  Whitehead  Sand  dock, 
and  thence  up  the  river  with  a  width  of  100  feet  and  deptli  of  10  feet  to 
within  1,880  feet  of  the  canal  lock  at  New  Brunswick,  and  the  channel  to 
Acken  dock  redredged  to  a  mean  low- water  depth  of  6  feet  and  width 
of  50  feet  from  Raritan  River  to  Acken  wharf,  a  distance  of  600  feet. 
Under  two  special  allotments  made  for  it  in  the  acts  of  March  3,  1881, 
and  August  2,  1882,  the  South  Channel  was  dredged  to  the  required 
depth  for  a  distance  of  4,000  feet.  The  commerce  of  the  river  is 
reported  for  the  calendar  year  1803  to  be  1,446,658  tons,  against 
1,120,302  tons  for  1802. 

The  expenditures  during  the  fiscal  year  amount  to  $23,482.77.  With 
this  amount  the  channel  has  been  given  a  width  of  1(K)  feet  and  depth 
of  10  feet  niean  low  water,  for  a  distance  of  400  feet,  through  a  river 
bed  of  extremely  hard  shale  rock,  bringing  tlie  100-foot  channel  to 
within  1,480  feet  of  the  canal  lock  at  New  Brunswick.  Some  negei^ary 
repjiirs  to  the  dikes  at  the  Middle  Grounds  were  also  made.  "^    o 
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The  amount  of  shale  rock  removed  during  the  fiscal  year  is  10,876 
cubic  yards,  at  a  cost  of  $1.93  i>er  cubic  yard. 

July  1,  1893,  balance  unexpended $33,883.73 

Jane  30,  1894,  amoant  expended  during  fiscal  year 23, 482. 77 

July  1,  1894,  balance  unexpended 10,  400. 96 

July  1,  1894,  outstanding  liabilities 8,885.10 

July  1,  1894,  balance  available 1, 515. 86 

Amount  appropriated  by  act  of  August  17,  1894 20,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 21, 515. 86 


Amount  (estimated)  required  for  completion  f>f  existing  project 1,462,412.05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 100,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  9.) 

10,  South  Eiver^  New  Jersey. — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States,  the  navigation  of  the  lower  2^ 
miles  of  its  course  had  been  abandoned,  and  a  private  canal  dredged 
from  near  Washington  to  Sayreville  on  the  Raritan  River.  In  liSiO, 
when  the  present  project  for  improving  the  river  was  adopted,  the 
mouth  of  the  canah  on  account  of  its  faulty  location,  had  shoaled  con- 
siderably. Above  Washington  a  depth  of  2.7  feet  existed  to  Bissetts, 
3§  miles,  and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation,  GJ 
miles  above  the  mouth  of  the  canal  at  Sayreville. 

The  project  adopted  in  1880  provided  for  closing  the  river  below  the 
head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the  latter, 
and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water,  to  Washington,  6  feet  to  Bissetts,  and'  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  x)oints  by  cutting  across  the  meadow, 
estimated  to  cost  $194,695.  This  was  modified  July  30, 1892,  by  omit 
ting  the  proposed  cut-off*  and  dikes,  and  substituting  therefor  the  dredg- 
ing of  the  river  between  Washington  and  the  Raritan  River  Railroad 
bridge,  reducing  the  original  estimate  to  $176,975. 

The  amount  expended  under  this  project  to  Juno  30, 1893,  was 
$76,038.97. 

With  this  amount  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed  and  maintained,  a 
small  amount  of  dredging  done  on  a  shoal  above  Washington,  a  slioal 
at  the  mouth  of  Washington  Oanal  removed,  a  channel  dredged  60  feet 
wide  through  the  canal  and  50  feet  wide  across  the  shoal  in  the  river 
below  Washington,  the  channel  between  the  Turnpike  bridge  and  Rari- 
tan River  Railroad  bridge  dredged  50  to  100  feet  wide  and  6  feet  deep 
mean  low  water,  and  the  channel  for  a  distance  of  350  feet  above  the 
bridge  dredged  to  4  feet  mean  low  water  and  width  of  70  feet.  At 
Rourke  Reach  the  channel  was  given  a  depth  of  6  feet  at  mean  low 
water,  and  width  of  60  feet  for  a  distance  ol  860  feet;  in  addition, a  bar 
opposite  Whitehead's  brickj'-ard  was  removed  to  a  depth  of  8  feet  at 
mean  low  water,  and  width  of  60  feet  for  a  distance  of  450  feet,  and  at 
the  junction  of  the  canal  and  South  River  a  channel  was  excavated  350 
feet  long,  60  feet  wide,  and  6  feet  deep  at  the  same  stage  of  the  tide. 

The  balance  of  funds  available  being  insufficient  to  carry  on  the  work 
of  improvement,  no  active  operations  were  in  progress  during  tlie  liscal 
year,  and  the  expenditures,  amounting  to  $1,000.77,  have  been  for  office 
expenses  and  examinations. 
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The  present  condition  of  the  river  is  such  that  it  may  be  navigated  at 
any  stage  of  the  tide  by  vessels  of  6  feet  draft  for  a  distance  of  aboat 
3  miles  above  its  mouth. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1892 
to  be  162,462  tons,  and  for  the  calendar  year  1893  it  is  given  as  156,260 
tons. 

July  1,  1893,  balance  unexpended $1,961.03 

June  30,  1894,  amount  expended  duricg  fiscal  year 1, 000. 77 

July  1,  1894,  balance  unexpended 960. 26 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 960. 26 

{Amount  (estimated)  required  for  completion  of  existiniof  project 93,  975. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  10.) 

11.  Keyport  HarhoVj  New  Jersey. — Keyport  llarbor  was  originally 
accessible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  undertaken  by  the  United  States  a  6  foot  channel 
had  been  dredged  at  private  expense,  which  ha<l  shoaled  in  1872  to  5^ 
feet,  and  in  1882  to  6  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873  and  provided  for 
dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water,  and 
200  feet  wide,  from  the  steamboat  dock  to  the  8- foot  contour  in  liaritan 
Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate  of  1884 
was  $40,475. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1893,  is  $35,389.32. 

With  the  above  amount  a  channel  was  dredged  in  1883,  from  the  8-foot 
depth  in  Karitan  Bay  to  Keyport  wharf,  a  distance  of  5,000  feet,  with 
a  width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remain- 
der. The  channel  did  not  prove  permanent,  having  deteriorated  to  a 
width  of  30  to  60  feet,  and  mean  low-water  depth  of  6  to  7  feet,  and  was 
redredged  in  1893  to  the  projected  mean  low-water  depth,  with  width 
of  from  70  to  140  feet  for  a  distance  of  400  feet  in  front  of  Keyport 
wharf;  thence  for  a  distance  of  2,200  feet  outward  a  cut  35  feet  wide 
was  made  along  the  northerly  side  of  the  old  channel. 

!No  active  operations  have  been  in  progress  on  this  improvement  dur- 
ing the  fiscal  year,  there  being  no  funds  available,  and  the  expendi- 
tures, amounting  to  $2.20,  have  been  for  office  expenses. 

The  commerce  was  reported  for  the  calendar  year  1892  to  be  358,391 
tons. 

July  1,  1893,  balance  unexpended $85.  68 

June  w,  1894,  amount  expended  during  fiscal  year 2. 20 

July  1,  1894,  balance  unexpended 83. 48 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 083. 48 

(See  Appendix  F  11.) 

12.  Mattawan  Creole,  New  Jersey. — Before  its  improvement  by  the 
United  States  this  small  stream  was  obstructed  at  its  entrance  into 
Keyport  Harbor  by  a  mud  flat,  on  which  the  best  depth  at  the  worst 
section  was  3.1  feet  at  mean  low  water,  though  the  ^■^o<^<^gM^^  was 
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too  narrow  and  tortuous  for  use.  Above  this  flat  a  good  4- foot  channel 
existed  to  1^  miles  above  the  mouth,  and  thence  to  the  steamboat  dock 
at  Mattawan  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock,  600  feet 
above  and  IJ  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet. 
Notwithstanding  the  above  difficulties  it  carried  commerce  valued  in 
1880  at  $800,000. 

The  project  for  this  improvement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  wat<5r  and  100  feet 
wide  from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the 
railroad  bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an 
estimated  cost  of  $33,120. 

To  June  30,  1803,  the  amount  expended  under  this  project  was 
$24,121.58. 

With  this  amount  channels  had-been  dredged  in  1881  and  1882  to  the 
required  depth  from  the  mouth  to  the  freight  dock  at  Mattawan,  with 
widths  varying  Irom  100  to  30  feet,  and  in  1891  a  cut  35  feet  wide  was 
redredged  to  the  required  depth  along  the  northerly  side  of  the  channel 
for  a  distance  of  1,420  feet  upstream  from  the  mouth  of  the  creek. 

A  survey  made  in  Kovember,  1892,  showed  that  the  channels  dredged 
in  1881  and  1882  had  almost  reverted  to  their  original  condition,  hence 
the  appropriation  made  by  river  and  harbor  act  of  July  13,  1892,  viz, 
$9,620,  for  completing  the  improvement  in  accordance  with  the  approved 
plans  will  be  insufficient  for  that  purpose.     . 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  $8,752.06.  With  this  amount  the  channel  between  the  mouth  of  the 
creek  and  steamboat  dock  at  Keyport  was  redredged  on  its  southerly 
side  to  a  mean  low- water  depth  of  4 J  feet  for  a  distance  of  2,100  feet 
upstream  from  Keyport  dock,  and  given  a  width  of  50  feet  for  the  first 
1,500  feet,  with  25  feet  for  the  remainder,  and  on  its  northerly  side 
redredged  to  a  similar  depth  with  a  width  of  25  feet  for  a  distance  of 
630  feet,  extending  from  Keyport  dock  upstream;  from  Winkson  Creek 
to  Mattawan  steamboat  dock  the  channel  was  redredged  to  a  mean  low- 
water  depth  of  4  to  5  feet  and  width  of  50  feet  for  a  distance  of  4,000 
feet. 

The  commerce  for  the  calendar  year  1893  is  reported  to  be  578,700 
tons,  against  326,500  tons  for  1892. 

July  1,  1893,  balance  unexpended : $8,998.42 

Jane  30,  1894,  amount  expended  during  fiscal  year 8, 752. 06 

July  1,  1894.  balance  unexpended 246. 36 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3,246. 36 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1896      7, 000. 00 
■  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      Imrbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  12.) 

13.  Shoal  Harbor  and  Compton  Creek^  New  Jersey. — Shoal  Harbor  is 
an  indentation  of  the  shore  on  the  south  side  of  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  liiver.  It  is  bare  at  low  water 
and  the  water  deepens  so  gradually  outward  that  the  5-foot  curve,  mean 
low  water,  is  only  reached  at  a  distance  of  3,000  feet  from  the  high- water 
line.  Gompton  Creek,  which  flows  into  Shoal  Harbor,  is  5  to  6  miles 
long  with  3  to  5  feet  of  water  in  the  lower  reach.  At  one-quarter  of  a 
mile  from  its  mouth  it  is  crossed  by  a  fixed  bridge,  which  limits  navi- 
gation.   Between  this  bridge  and  the  harbor  therg.|^^|!j  ^syrjp^j^^f^fuge 
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of  limited  capacity,  having  a  depth  of  9  feet  in  places,  to  which  fishing 
vessels  resort  when  the  tides  allow  them  to  cross  the  shoal  at  the 
entrance,    "the  range  of  the  tide  is  4.5  feet. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low-water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated 
cost  of  $64,130. 

The  total  expenditure  on  this  improvement  to  June  30,  1893,  was 
$5,130.29,  with  which  the  channel  was  dredged  in  1891  to  a  mean  low- 
water  depth  of  4J  feet  for  a  distance  of  1,200  feet,  beginning  near  the 
bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet  for  the 
first  800  feet,  and  70  feet  for  the  remainder.  A  survey  made  in  October 
1892  showed  that  this  channel  had  deteriorated  to  widths  of  from  60  to  80 
feet,  and  mean  low- water  depths  of  from  3.2  to  4.2  feet. 

No  work  of  improvement  has  been  done  during  the  fiscal  year  ending 
June  30,  1894.  An  offer  was  received  and  accepted  to  dredge  this 
channel  at  54  cents  per  cubic  yard,  the  work  to  commence  upon  the 
completion  of  the  work  on  Elizabeth  Kiver,  awarded  to  the  same  bidder, 
and  on  which  his  plant  is  now  engaged.  This  work,  it  is  expected,  will 
be  finished  in  the  month  of  July. 

The  commerce  of  the  creek  is  reported  for  the  calendar  year  i893  to 
be  09,500  tons,  against  62,000  tons  for  1892. 

July  1,  1893,  balance  unexpended $2,860.71 

July  1,  1894,  balance  unexpended 2, 860. 71 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 860. 71 

{Amount  (estimated)  required  for  completion  of  existine;  project 53, 130.  00 
Amountthatcan  be  profitably  expendi?d  inliscal  year  ending  June30, 1896      8,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
(See  Appendix  F  13.) 

li.  Shreicshury  River ^  New  Jersey. — When  the  present  project  for  this 
improvement  was  adopted  in  1879,  the  river  was  obstructed  by  a  num- 
ber of  shifting  sand  bars,  which  had  caused  the  complete  suspension  of 
navigation  in  the  South  Branch,  and  only  permitted  the  passage  of 
vessels  engaged  in  commerce  up  the  i^orth  Branch  at  or  near  high 
water.  A  considerable  trade  was  carried  on,  however,  even  under  these 
difficult  conditions. 

The  project  originally  adopted  was  to  dredge  a  channel  6  feet  deep 
at  mean  low  water,  and  from  300  to  150  feet  in  width  across  the  shoals 
from  the  mouth  to  Red  Bank  on  the  North  Branch,  8  miles,  and  Branch- 
port  on  theSouth  Branch,  9  miles,  maintaining  these  channels  by  longi- 
tudinal dikes.  This  project  has  not  been  modified  as  to  the  end  sought, 
but  estimates  of  the  diking,  dredging,  and  cost  have  been  increased 
from  time  to  time. 

The  amount  expended  on  this  project  to  June  30,  1893,  was  $227,- 
646.55. 

With  this  amount  numerous  dikes  have  been  built  and  maintained 
and  channels  dredged  and  redredged  in  various  parts  of  both  branches 
and  main  stem,  6  feet  deep  and  from  25  to  100  feet  wide. 
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The  expenditures  as  shown  for  the  present  fiscal  year  amount  to 
$6,776.55.  Of  this  amount  $4,625.62  was  due  for  work  performed  in  the 
previous  fiscal  year  and  reported  in  Annual  Report  of  the  Chief  of  Engi- 
neers, 1893,  Part  I,  p.  1130. 

The  work  during  the  fiscal  year  consisted  in  opening  up  the  naviga- 
ble channels,  which  were  partially  filled  with  sand  during  the  past 
winter,  by  the  removal  of  two  bars  to  a  depth  of  7  feet  mean  low  water, 
one  in  the  Korth  Branch  above  Upper  liocky  Point,  the  other  in  the 
South  Branch,  opposite  Dike  J;  the  former  to  a  length  of  140  feet  and 
width  of  150  feet,  and  the  latter  to  a  length  of  280  feet  and  width  of 
75  feet.  This  work  required  the  excavation  of  4,200  cubic  yards  of 
material.    Necessary  repairs  to  the  dike  at  the  mouth  were  also  made. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1392 
to  be  672,000  tons.  This  has  increased  to  737,000  tons  for  the  calendar 
year  1893. 

July  1,  1893,  balance  nnexpended $6, 853. 45 

June  30,  1894,  amount  expended  during  fiscal  year 6, 776. 55 

July  1,  1894,  balance  unexpended 76. 90 

July  1,  1894,  outstanding  liabilities 9. 00 

July  1,  1894,  balance  available 67.90 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5,  067. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 062. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1896    15,  062. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(Sec  Appendix  F  14.) 

15.  Manasquan  (Squan)  RiveVy  New  Jersey. — In  its  original  condition 
this  stream  had  a  depth  of  from  4  to  G  feet  at  mean  low  water  for  sev- 
eral miles  above  its  mouth,  but  was  obstructed  at  its  outlet  into  the 
ocean  by  a  sand  spit,  which  had  deflected  the  stream  into  a  channel 
parallel  with  the  beach,  communicating  with  the  ocean  across  shifting 
sand  bars,  on  which  the  best  depth  did  not  exceed  IJ  feet  at  mean  low 
water;  mean  range  of  tide  2.4  feet.  In  severe  storms  this  channel 
was  sometimes  entirely  closed  by  sand,  remaining  so  until  the  fresli 
water  in  the  river  had  accumulated  sufficiently  to  force  a  new  outlet. 
Under  these  conditions  the  river  could  not  be  used  by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879  and  contem- 
plated dredging  the  lower  river  and  obtaining,  by  means  of  jetties,  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  pfoppsed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30,  1893,  was 
$39,000. 

With  this  amount  two  jetties  had  been  constructed,  but  neither  to 
its  full  length,  appropriations  having  ceased  in  1882.  No  permanent 
improvement  had.been  effected. 

An  appropriation  of  $2,000  was  made  in  the  act  of  September  19, 
189P,  to  be  expended  in  the  removal  of  obstructions  placed  by  the  Gov- 
ernment at  the  mouth  of  the  river,  if,  in  the  discretion  of  the  Secretary 
of  War,  the  same  should  be  dono.    There  were  no  expenditures  diinng 
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the  fiscal  year  ending  June  30,  1894,  as  the  removal  of  the  obstructions 
alladed  to  in  the  act  of  September  19, 1890,  was,  in  the  opinion  of  the 
engineer  in  charge,-  deemed  unnecessary,  and  so  reported  umier  date 
of  December  19,  1890,  and  was  approved  by  the  Secretary  of  War 
December  30, 1890. 

July  1,  1893,  balance  unexpended $2,000.00 

July  1,  1894,  balance  uuexi)cnded "Ij  000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  15.) 

16,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— The  wrecks  of  three  canal  boats  lying  in  the  channel  of  Ehza- 
beth  River,  New  Jersey,  for  the  removal  of  which,  by  the  United  States, 
an  allotment  of  $800  was  authorized  by  the  Secretary  of  War  March 
26, 1894,  have  been  removed  by  the  owner,  George  A.  Morrell,  of  Eliza- 
beth, N.  J.,  at  his  own  expense. 

(See  Appendix  F  16.) 

IMPROVEMENT  OF  RIVEES  AND  HARBORS  IN  SOUTHERN  NBW  JER- 
SEY; OF  DELAWARE  RIVER  AND  BAY,  AND  OF  WATERS  TRIBU- 
TARY THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE. 

This  district  was  in  the  charge  of  Maj.  C.  W,  Raymond,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1,  Delaware  River ^  New  Jersey  and  Pminsylvania. — Trentx)n,  the  head 
of  natural  navigation  on  the  Delaware  River,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties: Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles, 
a  narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet 
at  mean  low  water;  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a 
shoal  carrying  7^  feet,  and  at  Five  Mile  Bar,  at  the  upper  part  of 
Philadelphia,  a  shoal  across  the  Pennsylvania  Channel  carrying  only  3 
to  4  feet  at  mean  low  water,  there  being,  however,  13  feet  of  water  past 
Five  Mile  Bar,  in  the  !New  Jersey  Channel,  passing  south  of  Petty- 
Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented 
obstructions  at  Mifflin  Bar,  which  reduced  the  depth  at  mean  low  water 
to  17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet;  at 
Bulkhead  Shoal  and  Dan  Baker  Shoal  to  about  20  feet. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  relieving 
commerce  from  the  obstructions  which  exist  in  the  upper  9  miles  of  the 
river  and  deepening  the  channel  across  Ki«kora  Bar. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge, 
where  solid  rock  was  removed  under  appropriations  for  special  locali- 
ties and  also  under  general  apijropriations  for  the  Delaware  River 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  SecBetary  of  War 
for  the  purpose  of  considering  the  subject  of  permanent  improvement 
of  Delaware  River  and  Bay,  recommended,  under  date  of  January 
23,  1885,  the  formation  of  a  ship  channel  from  a  point  opposite  Phila- 
adelphia,  and  about  midway  between  the  American  Shipbuildi 
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pany's  yard  and  the  Gas  Trust  wliarf,  to  deex>  water  in  Delaware  Bay, 
baviug  a  least  width  of  COO  feet  and  a  depth  of  2C  feet  at  mean  low 
water.  The  formation  of  such  a  channel  is  to  be  obtained,  except  at 
Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regulating 
the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging,  where 
necessary,  as  an  aid  to  such  contracting  and  regulating  works.  The 
estimated  cost  of  obtaining  a  channel  of  the  above  dimensions  is  about 
$2,425,000,  which  covers  the  estimated  cost  of  the  permanent  improve- 
ment of  the  Delaware  Eiver  between  the  upper  part  of  Philadefphia 
and  deep  water  in  the  bay.  This  estimate  of  cost  does  not  include  the 
improvement  of  Philadelphia  Harbor,  which  is  a  separate  project. 
With  the  present  requirements  of  commerce  above  Philadelphia  it  is 
not  considered  that  the  part  of  the  river  lying  between  Trenton  and 
Bridesburg  demands  any  further  improvement. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
Eiver  from  1830  to  June  30, 1893,  under  appropriations  both  for  special 
localities  and  the  general  river,  was  $2,103,826.73,  of  which  $118,500  was 
expended  on  that  part  of  the  river  between  Trenton  and  the  upper  part 
of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been  formed 
at  the  latter  date  a  channel  of  navigable  width  and  7 J  feetdeep  at  mean 
low  water  through  the  bars  between  Bridesburg  and  Borden  town;  a 
channel  across  Kinkora  Bar  7 J  feet  deep;  a  channel  across  Five  Mile 
Bar  200  feet  wide  and  from  12  to  15  feet  deep;  a  channel  from  200  to  400 
feet  wide  and  from  24  to  26  feet  deep  through  the  shoal  areas  at  Port 
Eichmond;  a  channel  across  Mifflin  Bar  160  feet  wide  and  from  24  to 
24.4  feet  deep;  a  channel  through  Schooner  Ledge  330  feet  wide  and24 
feet  deep,  except  over  a  small  area  recently  discovered,  w^here  the  depth 
is  reduced  to  23  feet  at  mean  low  water;  a  channel  through  Cherry 
Isl^vnd  Flats  200  feet  wide  and  26  feet  deep,  and  a  channel  across  Bulk- 
head Bar  from  100  to  340  feet  wide  and  from  24  to  26  feet  deep. 

The  channel  between  Philadelphia  and  Camden  across  Smith  Island 
Bar  had  been  improved  by  the  formation  of  a  dredged  cut,  protected 
by  revetment,  so  as  to  give  a  channel  100  feet  wide  with  a  minimum 
depth  of  6  feet  at  mean  low  water.  The  revetment  on  the  south  side 
of  this  channel  has  been  removed  in  the  work  of  improving  the  harbor 
of  Philadelphia,  and  the  revetment  on  the  north  side  will  be  removed 
in  July,  1894. 

During  the  fiscal  year  ending  June  30, 1894,  the  sum  of  $60,383.16 
was  expended  in  surveys,  examinations,  the  repair  of  the  dike  at 
Bulkhead  Bar,  under  the  existing  contract  for  repair  of  the  dike 
at  Mifliin  Bar  and  dredging  at  Cherry  Island  Flats,  making  a  total 
expenditure  since  1836  of  $2,214,208.89,  of  which  $862,208.89  has  been 
expended  on  the  present  project. 

The  changes  during  the  past  fiscal  year  are  summarized  a^s  follows : 

The  dredged  channel  across  Kinkora  Bar  has  shoaled  the  minimum 
depth  at  mean  low  water,  being  now  about  7^  feet.  At  Five  Mile  Bar 
the  dike  has  formed  a  channel  from  13  to  15  feet  deep  at  mean  low 
water  and  270  feet  wide.  At  Mifflin  Bar  the  channel  has  a  least  depth 
of  24.6  feet  at  mean  low  water.  The  24-foot  channel  has  now  a  minimum 
width  of  100  feet.  At  Cherry  Island  Flats  a  channel  was  dredged  400 
feet  wide  and  from  25  to  27  feet  deep.  This  channel  is  now  shoaled  to 
a  depth  of  less  than  24  feet  over  a  distance  of  4,000  feet,  the  minimum 
depth  being  19  feet  at  mean  low  water.  At  Bulkhead  Bar  the  24-foot 
channel  has  a  least  width  of  350  feet.  The  26-foot  channel  has  shoaled 
for  a  distance  of  about  1,200  feet,  the  minimum  depth  over  this  distance 
being  25.1  feet  at  mean  low  water. 
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July  1, 1893,  balance  unexpended $138,174.27 

June  30,  1894,  amount  expended  during  fiscal  year 50, 383. 16 

July  1,1894,  balance  unexpended 87,791.11 

July  1,  1894,  outstanding  liabaities $1,101.68 

July  1,  1894,  amount  covered  by  uncompleted  contracts 30, 253. 32 

31,355.00 

July  1,  1894,  balance  available 56,436.11 

Amount  appropriated  by  act  of  August  17,  1894 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 226, 436. 11 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 305, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,  1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  andl867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  G  1.) 

2,  Harbor  between  Philadel^Maj  Fa,^  and  Camden^  N,  J. — At  the 
time  of  the  adoption  of  tlie  present  project  the  islands  in  the  Dela- 
ware Eiver  between  Philadelphia  and  Camden  compelled  the  flood 
and  ebb  currents  to  pursue  different  paths,  narrowed  the  existing 
channels,  and  prevented  the  extension  of  wharves  necessary  for  the 
purposes  of  commerce.  The  plan  of  improvement  originally  adopted 
by  Congress  provides  for  the  removal  of  Smith  and  Windmill  islands 
and  a  part  of  Petty  Island,  and  the  formation  of  a  channel  of  ample 
depth  and  about  2,000  feet  in  width  from  Kaighn  Point  to  Fishers 
Po.iut.  The  project  contemplates  the  advance  of  wharves  and  bulk- 
heads on  both  the  Philadelphia  and  Camden  shores  during  the  progress 
of  the  work.  The  excavation  is  to  be  done  by  the  General  Govern- 
ment. The  advance  of  wharves  and  bulkheads  is  under  the  control  of 
the  local  authorities  and  private  owners,  a  portion  of  the  material  to 
be  removed  by  the  Government  being  considered  available  for  the 
necessary  filling.  The  estimated  cost  of  the  work  to  be  done  by  the 
United  States,  exclusive  of  the  cost  of  the  islands,  is  $3,500,000. 

The  project  was  modilied  by  Congress  in  the  sundry  civil  act 
approved  March  3,  1891,  by  authorizing  a  change  in  the  line  limiting 
the  excavation  on  Petty  Island,  and  by  requiring  that  all  material 
removed  under  appropriations  made  to  that  date  should  be  deposited 
and  spread  on  League  Island.  The  latter  requirement  was  revoked 
by  Congress  iu  the  river  and  harbor  act  approved  July  13, 1892,  which 
provides  that  the  material  removed  may  be  deposited  in  any  place  or 
places  api>roved  by  the  engineer  officer  in  charge  of  the  work. 

The  amount  expended  under  the  project  to  June  30,  1893,  was 
$l(;(),534.r>2.  At  that  date  7,825  linear  feet  of  revetment  had  been 
removed,  918,537  cubic  yards  of  material,  as  measured  in  scows,  had 
been  excavated  by  dredging,  and  014,964  cubic  yards  had  been  depos- 
ited on  League  Island. 

During  the  fiscal  year  ending  June  30,  1894,  14,839  linear  feet  of 
piling  and  revetment  were  removed  from  Smith,  Windmill,  and  Petty 
islands,  4,924,390  cubic  yards  of  material,  as  measured  in  scows,  were 
dredged  from  Smith,  Windmill,  and  Potty  islands  and  the  adjacent 
shoals,  and  1,021,123  cubic  yards,  as  measured  in  scows,  were  deposited 
on  League  Island. 

Smith  and  Windmill  islands  were  dredged  to  a  plane  12  feet  below 
mean  low  water,  and  the  north  side  of  Petty  Island  was  dredged  back 
so  as  to  make  the  minimum  width  of  the  Pennsylvania  channel  at  that 
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point  about  1,400  feet.    Work  was  carried  on  under  a  contract  with  the 
American  Dredging  Company,  dated  June  1, 1893. 

During  the  fiscal  year  ending  June  30,  1895,  it  is  expected  that  all 
remaining  revetment  will  be  removed,  that  at  least  2,700,000  cubic 
yards,  as  measured  in  scows,  will  be  excavated  and  deposited,  and  that 
at  least  700,000  cubic  yards,  as  measured  in  place,  will  be  deposited 
and  spread  on  League  Island. 

July  1,  1893,  balance  unexpended $1,080,4(55.48 

J  line  30,  1894,  amount  expended  during  fiscal  year 750,  792. 84 

.Inly  1,  1894,  balance  unexpended 329, 672. 6-4 

July  1,  1894,  outstanding  liabilities $156, 093. 38 

July  1,  1894,  amount  covered  by  uncompleted  contracts. .     173, 579. 26 

329,672.64 


Amount  appropriated  by  sundry  civil  act  of  August  18, 1894 250, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 2,  009, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

30,  1896 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3,  1893. 

(See  Appendix  G  2.) 

3,  Schuylkill  River^  Fennsylcania. — When  the  work  of  improvement 
was  commenced  in  1870  there  was  a  channel  of  entrance  into  the  mouth 
of  the  river  carrying  a  depth  of  only  10  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
IK)sed  the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20  feet, 
from  the  mouth  of  the  river  to  Gibson  Point,  about  4  miles,  and  a 
depth  of  18  feet  from  thence  to  Chestnut  street  bridge,  in  Philadelphia, 
about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of 
about  1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point 
to  Gibsoir  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In 
1892  the  project  was  again  modified  so  as  to  provide  for  the  construc- 
tion of  dikes  to  maintain  a  navigable  depth  at  the  mouth.  The  esti- 
mated cost  of  the  entire  improvement  is  $529,059. 

The  amount  expended  upon  this  project  to  June  30,  1893,  was 
$453,784.59,  and  had  resulted  in  the  formation  of  a  channel  about  150 
feet  wide  and  from  18  to  21.4  feet  deep  at  mean  low  water  across  the 
bar  at  the  river's  mouth;  a  channel  about  250  feet  wide  and  from  20 
to  24  feet  deep  from  inside  the  bar  to  Gibson  Point,  except  at  Yankee 
Point,  \vhere  the  Avidth  is  300  feet;  and  from  thence  to  Chestnut  street 
bridge  a  channel  of  navigable  width  and  from  17  to  20  feet  deep. 

During  the  fiscal  year  ending  June  30,  1894,  the  sum  of  824,100.19 
was  expended  in  repairs  to  the  pile  and  earthen  dikes  at  the  inoutli  of 
the  river,  planting  willow  trees  along  the  length  of  the  earthen  dike, 
and  in  dredging  between  Girard  and  Gibson  points.  All  the  work  of 
dredging  contemplated  by  the  project  has  been  completed. 

The  depth  of  the  channel  over  the  bar  at  the  mouth  has  increased  2 
feet,  the  minimum  depth  being  21.4  feet  at  mean  low  water.  The  dis- 
tance across  the  bar  is  lessened  270  feet,  the  24-foot  curves  of  depth 
on  either  side  of  it  having  approached  each  other.  It  is  jiroposed 
to  apply  available  funds  to  dike  construction  and  to  dredging,  if  found 
necessary. 
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July  1,  1893,  balance  unexpended $31, 215. 41 

June  30,  1894,  amount  expended  during  fiscal  year 24, 100. 19 

July  1,  1894,  balance  unexpended • 7, 115. 22 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

Amount  available  for  fiscal  year  en^ling  June  30,  1895 27, 115. 22 

(  Amount  (estimated)  i  equired  for  completion  of  existing  x^roject 24, 959. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    24, 959. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  3.) 

•  4.  Ice  Harbor  at  Marcus  Hooky  Pennsylvania. — This  work,  in  its 
present  plan,  was  commenced  in  1866,  the  object  being  to  provide  a 
harbor  in  the  Delaware  River  to  protect  vessels  against  moving  ice. 

In  1785  the  Commonwealth  of  Pennsylvania  built,  for  the  conven- 
ience of  commerce,  piers  at  Marcus  Hook,  extending  from  the  shore 
line  into  the  river.  It  is  assumed  that  at  some  subsequent  time  these 
shore  piers  were  turned  over  to  the  United  States,  since  in  1829  an 
appropriation  was  made  of  $5,000  for  repairing  these  piers,  improving 
the  harbor,  and  removing  obstructions.  No  further  appropriation  was 
made  until  1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  consisting  of  stone  superstructures  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the 
construction  of  a  bulkhead  about  1,800  feet  in  length,  parallel  to  the 
shore  line  and  about  150  feet  outride  of  high-water  line,  and  the  deep- 
ening of  this  added  area  by  dredging.  Nothing  was  done  toward  the 
carrying  into  effect  of  the  modification  of  1^1,  on  account  of  the 
objections  of  some  of  the  abutting  property  owners,  and  in  1881  this 
hitherto  proposed  modification  was  abandoned  and  an  increased  depth 
proposed  for  the  areas  protected  by  the  detached  piers  outside  of  the 
natural  shore  hue  of  the  river. 

The  amount  expended  from  1866  to  June  30,  1893,  was  f  210,635.62, 
which  was  applied  to  the  construction  of  two  landing  piers  and  seven 
detached  ice  piers,  the  deepening  by  dredging  of  the  protected  area, 
the  placing  of  mooring  piles,  repairs  to  landing  piers  and  mooring 
piles,  and  the  necessary  examinations. 

During  the  fiscal  year  ending  June  30, 1894,  two  landing  piers  were 
repaired  and  one  group  of  mooring  piles  was  replaced  at  a  cost  of 
$416:99. 

July  1,  1893,  balance  unexpended $3, 364. 38 

June  30,  1894,  amount  expended  during  fiscal  year 416. 99 

July  1,  1894,  balance  unexpended 2,947.39 

(See  Appendix  G  4.) 

5.  Ice  Harbor  at  head  of  Delaware  Bay,  Delaware. — The  act  of  August 
2, 1882,  appropriated  $25,000  for  the  commencement  of  work  on  the 
ice  harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  piers,  the  remains  of  an  old  ice  harbor,  in  the  channel  east  of 
Reedy  Island,  Delaware. 

The  desirability  of  an  ice  harbor  at  the  head  of  Delaware  Bay  has 
been  long  recognized,  but  until  the  improvement  of  the  main  ship  chan- 
nel shall  have  been  materially  advanced  it  is  believed  that  appropria- 
tions can  be  applied,  with  better  results  to  comgi^rcijEj^^gf^mgrove- 
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ment  of  the  channel  rather  than  to  the  formation  of  an  ice  harbor  salted 
to  the  requirements  of  the  case.  As  to  location,  the  prevailing  judg- 
ment would  place  the  ice  harbor  at  or  very  near  Listen  Point,  but  since 
the  works  already  planned  for  the  improvement  of  the  channel  in  this 
part  of  the  river  involve  the  construction  of  about  11  miles  of  dikes, 
the  changes  which  may  result  from  such  extensive  constructions  render 
the  prior  location  of  an  ice  harbor  hazardous. 

The  amount  expended  to  June  30, 1893,  was  $8,763.07,  of  which  $3,700 
was  applied  to  the  removal  of  the  sunken  piers  back  of  Beedy  Island, 
as  provided  in  the  act  of  August  2, 1882,  making  the  appropriation  of 
925,000.  The  balance  was  expended  in  surveys,  examinations,  prelim- 
inary studies,  and  office  expenses. 

During  the  fiscal  year  ending  June  30,  1894,  no  expenditures  were 
made. 

JqIj  1,  1893,  balance  unexpended $16, 296. 93 

July  1,  1894,  balance  unexpended 16,236.93 

(See  Appendix  G  5.) 

6.  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Bel. — The 
original  project  for  this  work  proposed  the  construction  of  a  landing 
pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of  the 
breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water, 
the  pier  to  consist  of  a  substructure  of  wrought  iron  screw  piles  sur- 
mounted with  a  timber  superstructure.  The  work  was  commenced  in 
1871,  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1890,  was  $368,453.66,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  646 
hnear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier  head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  June  30, 1891,  $7,033  was  expended  in 
replacing  about  200  linear  feet  of  the  pier  destroyed  by  the  collisions 
of  wrecked  vessels  in  1889,  and  in  placing  fender  piles  along  1,200 
linear  feet  of  the  shore  arm  of  the  pier.  The  total  amount  expended 
in  construction,  repairs,  and  inspection  was  $378,500. 

During  the  fiscal  year  ending  June  30, 1894,  there  were  no  expendi- 
tures on  account  of  this  work. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act  of 
July  15, 1870,  has  never  been  exercised,  and,  doubtless,  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modern 
freight  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structure. 

The  timber  superstructure  is  greatly  impaired  by  natural  decay,  and 
is  in  a  dangerous  condition.  It  should  be  thoroughly  repaired  as  a 
matter  of  public  safety.    The  cost  of  this  work  will  not  exceed  $6,300. 

During  the  ice  period  of  the  winter  of  1892-'93  the  pier  suffered  some 
injuries  from  ice  or  vessels.  The  cluster  piles  at  the  pier  head  were 
broken  and  five  fender  piles  were  torn  out.  The  repair  of  these  inju- 
ries is  estimated  to  cost  about  $650. 

The  need  of  clear  regulations  governing  the  use  of  this  pier  and  the 
neighboring  anchorage  under  the  shelter  of  the  Delaware  Breakwater 
becomes  very  apparent  during  seasons  of  ice  and  storms,  when  the 
harbor  is  crowded  with  shipping.  Legislation  providing  for  the  estab- 
hshment  of  such  regulations  with  penalties  for  their  enforcement  is 
recommended. 

An  appropriation  of  $860  is  recommended,  to  provide  fjr 
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repairs  of  unexpected  injuries  and  the  supervision  and  protection  of 
the  property  and  adjacent  anchorage. 

(  Amount  that  c* an  be  profitably  oxpeuded  in  fiscal  year  ending  Juno  30, 1896    $7, 810. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  6.) 

7.  Delaware  BreakicateVj  Delaware. — Under  the  act  of  Congress,  May 
7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay,  near 
Oai)e  Henlopen,  for  the  purpose  of  determining  upon  the  site  for  a  har- 
bor of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  under  a  plan  submitted  by  a  board  of  commis- 
sioners appointed  by  Congress. 

Thcproject  of  the  board  contemplated  the  construction  in  the  con- 
cavity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  in 
the  pierres  perdties  or  riprap  system,  separated  by  an  interval  or  gap  of 
1,350  feet,  the  greater,  called  the  breakwater,  to  aflford  safe  anchorage 
during  the  gales  from  the  north  and  east;  the  other,  called  the  ice- 
breaker, to  protect  shipping  against  northwesterly  gales  and  the  heavy 
drifting  ice  of  the  bay.  This  project  was  completed  in  1869  under 
aggregate  appropriations,  including  the  first  for  survey,  of  $2,192,103.70. 
The  stone  used  in  the  work  amounted  to  892,628  gross  tons,  and  varied 
from  one-quarter  of  a  ton  to  7  tons  in  weight,  the  smaller  constituting 
the  bulk  of  the  mass,  the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice  breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  be 
brought  to  a  height  of  12  feet  below  low  water  with  a  width  on  top  of 
48  feet;  the  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  estab- 
lishing its  base  at  15  feet  below  low  water  by  making  it  rectangular  in 
section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by  construct- 
ing the  work  to  above  the  plane  of  high  water  of  large  concrete  blocks, 
above  which  concrete  in  mass  was  to  be  used.  The  estimated  cost  of 
the  modified  project,  including  the  $356,250  appropriated  from  1882  to 
1888,  was  $856,250. 

In  1891  the  random  stone  substructure  having  been  practically  com- 
pleted to  an  average  level  of  15  feet  below  low  water,  the  project  for 
the  hitherto  proposed  concrete  supers ^ructure  was  modified  by  substi- 
tution of  random  stone  for  the  remaining  part  of  the  work,  so  as  to 
raise  the  structure  to  a  height  of  14  feet  above  mean  low  water,  with  a 
width  on  top  of  20  feet,  the  width  at  low  water  to  be  40  feet,  and  the 
slopes  below  this  plane  to  be  such  as  may  be  formed  by  the  action  of 
the  sea;  between  low  water  and  the  top  the  slopes  to  be  about  1  on 
0.7,  formed  by  heavy  stones  laid  in  position.  The  estimated  cost  of 
completing  this  part  of  the  work  is  $270,000,  or,  including  the  $486,250 
appropriated  from  1882  to  1892,  the  cost  of  closing  the  gap  is  $756,250. 
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From  the  beginning  of  the  work  iu  1822  to  Jane  30, 1803,  the  total 
amount  expended  was  $2,678,101.26,  of  which  $486,087.56  was  expended 
on  the  existing  project  for  closing  the  gap,  the  substructure  having 
been  thereby  raised  to  the  level  of  mean  low  water  over  the  entire 
length  of  the  gap,  a  distance  of  1,350  feet. 

During  the  fiscal  year  ending  June  30, 1804,  the  sum  of  $100.88  was 
expended  in  office  expenses. 

Should  funds  become  available  it  is  proposed  to  apply  them  to  the 
construction  of  the  superstructure  and  the  strengthening  of  the  slopes 
if  necessary. 

The  increase  in  the  dimensions  of  vessels  since  the  present  harbor 
was  designed,  in  1822,  and  the  shoaling  which  has  ensued  behind  the 
breakwater  render  the  harbor  in  its  present  condition  inadequate  to 
the  requirements  of  commerce.  Upon  the  completion  of  the  present 
project  of  closing  the  gap  additional  anchorage  area  will  be  added  to 
the  harbor,  and  it  is  probable  that  the  shoaling  will  cease  and  the 
anchorage  be  deepened. 

Under  favorable  conditions  the  work  can  be  completed  in  a  single 
working  season.  Its  immediate  completion  is  urgently  necessary,  since 
the  substructure  in  its  present  condition  is  a  serious  danger  to  naviga- 
tion, being  invisible  at  the  higher  stages  of  the  tide.  Two  vessels  have 
been  totally  wrecked  upon  it  and  several  others  have  been  severely 
injured.  It  has  been  found  impossible  to  mark  it  in  such  a  way  as  to 
insure  the  safety  of  coasting  vessels.  The  appropriation  of  the  whole 
amount  necessary  for  the  completion  of  the  work  is  therefore  recom- 
mended. 

July  1, 1893,  balance  nnezpended $162. 44 

Jane  30, 1»M,  amount  expended  during  fiscal  year 109. 88 

July  1,  1894,  balance  unexpended 52. 56 

Amount  appropriated  by  act  of  August  17, 1894 .50,  000, 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 50, 052. 56 

(Amount  (estimated)  required  for  completion  of  existing  project 220,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  nne30, 1896  220,  000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  7.) 

8.  Rancocaa  River ^  New  Jersey, — In  its  original  condition  Kancocas 
River  carried  a  minimum  low-water  depth  of  4^  feet  between  the  mouth 
and  Centerton,  a  distance  of  about  7|  miles,  and  from  Centerton  to 
Mount  Holly,  a  distance  of  about  5J  miles,  a  ruling  depth  of  about  2J 
feet. 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coats  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  C  feet  deep  at  mean  low  water  from  the  mouth  to  Centerton, 
and  from  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  were  carried  on  under  this  project  from  1881  to  1892, 
under  appropriations  aggregating  f  30,000,  made  in  1881,  1882,  and 
1890.  To  the  close  of  the  fiscal  year  ending  June  30, 1893,  $34,745.13 
had  been  expended  in  the  formation  of  a  low-water  channel  100  feet 
wide  and  6  feet  deep  from  the  mouth  to  Centerton,  50  feet  wide  and  5 
feet  deep  for  a  distance  of  about  three- fourths  of  a  mile  above  Center- 
ton,  and  fi'om  thence  to  Mount  Holly  25  feet  wide  and  4  feet  deep,  and 
in  the  removal  of  three  wrecks. 
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During  the  fiscal  year  ending  June  30, 1894,  the  sum  of  $115.19  was 
expended  in  office  expenses, 

July  1,  1893,  balance  unexpended $154. 78 

June  30,  1894,  amount  expended  during  fiscal  year 115. 19 

July  1,  1894,  balance  unexpended 39.59 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 039. 59 

{Amount  (estimated)  required  for  completion  of  existin/^  project 43, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endini^J  une30, 1896    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  8.) 

9,  AUoway  Creeky  New  Jersey. — In  its  original  condition  AUoway 
Creek  was  obstructed  between  its  mouth  and  Quinton,  a  distance  of 
about  10  miles,  by  shoal  areas  in  the  upper  half  of  the  stream,  which 
reduced  the  low-water  depths  to  from  1.3  to  4  feet. 

The  original  project  of  1889  proposed  the  formation,  by  dredging,  of 
a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from  Quinton 
to  a  point  about  1,000  feet  above  the  Upper  Hancock  bridge;  from 
thence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality  known 
as  the  Square,  where  the  work  is  to  be  supplemented  by  a  dike.  At  a 
locality  known  as  the  Canal,  in  addition  to  a  channel  of  the  last-named 
dimensions,  the  width  of  the  stream  was  to  be  increased  to  about  150 
feet  between  its  low-water  lines. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $8,821  had 
been  expended  in  dredging  at  and  above  the  Canal,  at  the  Square, 
Upper  Hancock  bridge,  and  at  the  shoal  between  the  Square  and  Han- 
cock bridge,  whereby  channels  from  40  to  75  feet  wide  and  6  feet  deep 
at  mean  low  water  were  formed  through  the  worst  bars. 

During  the  fiscal  year  ending  June  30,  1894,  the  sum  of  $108.12  was 
expended  in  office  expenses. 

July  1,1893,  balance  unexpended $179.00 

June  30, 1894,  amount  expended  during  fiscal  year , 108.12 

July  1,  1894,  balance  unexpended 70.88 

Amount  appropriated  by  act  of  August  17,  1894 8,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 8,070.88 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  13, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  9.) 

10.  Salem  RiveVj  New  Jersey, — In  1872  the  upper  part  of  this  river 
was  separated  firom  the  lower  part  by  a  dam  and  connected  with  the 
Delaware  Eiver  by  a  canal.  Thus  two  independent  streams  were 
formed. 

In  its  original  condition  the  channel  of  the  Upper  Salem  Kiver  car- 
ried about  3  feet  at  mean  low  water  over  the  bar,  from  5  to  11  feet 
through  the  canal,  and  about  3  feet  to  Hoxie's  bridge. 

The  original  project  for  its  improvement  was  adopted  in  1881.  It 
provided  for  the  removal  of  a  shoal  near  Biddle's  Landing  at  an  esti- 
mated cost  of  $4,500.  The  work  done  in  1881  and  1882  resulted  in  the 
formation  of  a  channel  60  feet  wide  and  from  6  to  7  feet  deep  at  mean 
low  water  from  the  head  of  the  canal  to  a  poi%|^|^|»jDyi^(;^90  feet  above 
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Biddle's  Landing,  leaving  about  700  feet  to  be  improved.  On  account 
of  shoaling,  it  was  then  estimated  that  the  completion  of  the  improve- 
ment would  cost  from  $4,000  to  $6,000. 

The  amount  expended  upon  this  project  to  June  30, 1893,  was  $3,112.93. 

No  work  had  been  in  progress  since  1882  until  the  past  fiscal  year, 
and  during  that  year  the  sum  of  $2,349.80  was  expended  in  the  forma- 
tion, by  dredging,  of  a  low- water  channel  6  feet  deep  and  50  feet  wide, 
from  aeep  water  at  the  head  of  the  canal  for  a  distance  of  1,100  feet 
toward  Hoxie's  Landing,  and  in  office  expenses. 

It  is  believed  that  the  improvement  will  be  temporary. 

July  1, 1893,  balance  unexpended : $2,396.41 

Juoe  30, 1894,  amount  expended  during  fiscal  year 2, 349. 80 

Jnly  1, 1894,  balance  unexpended 46. 61 

Amount  appropriated  by  act  of  August  17, 1894 1, 700. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 1, 746. 61 

(»ee  Appendix  G  10.) 

11.  Ooshen  Creek,  New  Jersey. — In  its  original  condition,  Goshen 
Creek  carried  a  low- water  depth  of  from  2  to- 4  feet,  with  a  least  low- 
water  width  of  20  feet  and  a  high-water  width  of  36  feet,  from  Goshen 
to  a  point  about  4,000  feet  below;  and  from  thence  to  the  month,  a  dis- 
tance of  about  2,500  feet,  a  low- water  depth  of  from  3  to  5  feet  with  a 
least  width  of  30  fieet. 

The  project  for  its  improvement,  adopted  in  1891,  proposed  the  deep- 
ening and  widening  by  dredging  of  the  4,000  feet  of  the  creek  below 
Goshen  Landing  to  a  low-water  depth  of  3  feet  and  a  width  of  30  feet; 
the  formation  of  a  dredged  channel  3  feet  deep  and  about  50  feet  wide 
through  the  bar  at  the  mouth  to  the  limit  of  the  sand  beyond  the  low- 
water  line  and  the  protection  .of  the  channel  by  a  sheet-pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending  June 
30, 1893,  and  to  the  close  of  that  year  the  sum  of  $2,770.16  was  expended 
in  widening  and  deepening  the  channel  to  the  proposed  dimensions  over 
a  distance  of  about  3,975  feet  below  Goshen  Landing.  By  this  work 
about  one-fourth  of  the  projected  improvement  has  been  completed  and 
the  navigable  conditions  have  been  proportionately  improved. 

The  sum  of  $206.70  was  expended  during  the  past  fiscal  year  for  office 
expenses. 

July  1,  1893,  balance  unexpended $229.84 

June  30,  1894,  amount  expended  during  fiscal  year 206. 70 

Jnly  1, 1894,  balance  unexpended 23. 14 

Amount  appropriated  by  act  of  August  17, 1894 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 3, 023. 14 

Amount  (estimated)  rejiuired  for  completion  of  existing  project 6, 000. 00 

\  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      6, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sectons  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  tlie  provisions  of  the  act  of  July  14,  1880.  The  schooner  Booth 
Brothers,  from  Brigantine  Shoal,  New  Jersey;  the  canal  boat  General 
Grant,  from  the  channel  of  the  Delaware  River  off  the  foot  Bridge 
street,  Bridesburg,  Pa. ;  a  portion  of  an  unknown  vessel,  from  the 
channel  opposite  Barnegat  Light,  New  Jersey;   the  schooner  Kenty 
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from  the  bar  above  the  head  of  Smith  Island,  Delaware  Eiver;  the 
steamer  Maryland^  from  the  channel  of  Schuylkill  Eiver,  below  Point 
Breeze;  and  the  canal  boat  Enterprise^  from  the  channel  in  Delaware 
River  at  the  entrance  to  Salem  Eiver,  New  Jersey.  The  cost  of  the 
work  of  removing  these  vessels  was  $3,262.93. 
(See  Appendix  G  12.) 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    DELAWARE,  AND    IN 
MARYLAND  AND   VIRGINIA,   EAST   OF    CHESAPEAKE   BAY. 

This  district  was  in  the  charge  of  William  F.  Smith,  United  States 
agent,  major  of  engineers,  U.  S.  Army,  retired;  Division  Eugineer,  Col. 
William  T.  Oraighill,  Corps  of  Engineers. 

1.  Wilmington  Harbor^  Delaware. — Previous  to  1836,  when  the  first 
appropriation  for  the  improvement  of  Christiana  Eiver  was  made,  the 
depth  of  water  at  the  entrance  was  about  8^  feet.  The  minimum  depth 
in  the  channel  of  tao  portion  of  the  river  below  Third  street  bridge 
was  8  feet.  This  depth  was  increased,  by  dredging,  in  that  year  to  10 
feet.  Under  a  project  commenced  in  1871  and  completed  in  1881  a 
12"foot  channel  from  100  to  200  feet  wide  was  made  from  the  mouth  to 
above  the  city  of  Wilmington.  The  present  project  was  adopted  in 
1881,  and  is  tor  a  15-foot  low-water  channel  from  the  mouth  of  the  river 
to  the  Pulp  Works,  with  a  width  of  150  feet  from  the  mouth  to  the 
Eolling  Mill  wharf,  100  feet  to  the  Delaware  and  Western  Eailroad 
bridge,  and  75  feet  to  the  Pulp  Works.  The  project  included  further  a 
channel  12  feet  deep  and  50  feet  wide,  from  the  latter  works  to  the  Dela- 
ware Eailroad  bridge,  and  construction  of  a  jetty  on  the  north  side  of 
the  mouth  of  the  river.  Dredging  operations  and  the  construction  of 
the  jetty  were  begun  in  the  following  year.  The  original  estimate  was 
$175,551,  which  was  increased  in  1883  to  $191,384  by  changing  the 
width  of  the  proposed  channel  to  150  feet  throughout.  In  1884  the  pro- 
ject was  amended  by  raising  the  height  of  the  jetty  4  feet.  An  exten- 
sion of  322  feet  to  the  jetty,  as  then  built,  was  also  proposed  and 
approved,  but  has  not  yet  been  carried  out. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  sum  of 
$215,840.21  had  been  expended  under  this  project.  There  was  then  an 
improved  channel  15  feet  deep  at  mean  low  water  and  150  feet  wide 
from  the  15-foot  depth  outside  the  bar  at  the  mouth  to  a  point  75  feet 
east  of  Market  street  bridge,  except  over  the  rock  below  Third  street 
bridge,  the  removal  of  which  to  15  feet  was  then  in  progress. 

During  the  past  fiscal  year  the  contract,  dated  November  19,  1892, 
for  dredging  and  renjoval  of  rock,  was  completed,  and  the  channel 
extended  in  an  up-river  direction  4,370  feet.  Of  this  distance  the  lower 
2,590  feet  have  been  dredged  to  the  approved  width  of  150  feet  5  within 
the  following  820  feet  the  channel  was  made  80  feet  wide,  and  the 
remaining  distance  of  960  feet  40  feet  wide,  terminating  at  the  Pulp 
Works,  the  upper  limit  of  the  proposed  improvements.  The  depth  made 
is  15  feet  at  mean  low  water.  The  ledge  of  rock  in  mid-river  below 
Third  street  bridge,  was  removed  by  blasting  to  the  same  depth.  The 
total  amonnt  of  material  removed  during  the  fiscal  year  was  85,411  cubic 
yards  sand,  gravel,  mud,  and  clay,  in  equal  proportions,  and  217  cubic 
yards  of  rock.  Vessels  drawing  from  12  to  15  feet  of  water  can  now 
reach  the  Walton  &  Whann  Chemical  Works  and  the  Pulp  Works  at 
any  stage  of  the  tide,  which  heretofore  they  could  do  only  at  high 
water. 
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There  remains  to  complete  the  present  project  the  widening  of  the 
cbanuel  dredged  the  past  fiscal  year  to  the  approved  width  of  150  feet, 
and  the  extension  of  the  jetty. 

July  1. 1893,  balance  unexpended $27,909.79 

June  30, 1894,  amonnt  expended  during  fiscal  year 24, 716. 54 

July  1, 1894,  balance  unexpended 3,193.25 

Amonu  t  appropriated  by  act  of  August  17, 1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30, 1895 28, 193.  25 

f  Amount  (estimated)  required  for  completion  of  existing  project 22,  634. 00 

I  Anionn  t  that  can  be  profitably  expended  m  fiscal  year  ending  J  une  30, 1896    22, 634. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  1.) 

5.  Ice  harbor  at  New  GasHe,  Bel. — This  harbor  is  one  of  the  oldest 
on  the  Delaware  Kiver  constructed  for  the  protection  of  vessels  against 
floating  ice,  its  origin  dating  back  to  Colonial  times.  For  many  years 
it  was  the  northern  terminus  of  the  l^ew  Castle  and  Frenchtowu  Kail- 
road,  one  of  the  oldest  in  the  country,  from  which  transfers  were  made 
upon  boats  sailing  to  and  from  Philadelphia  and  farther  north.  Since 
the  beginning  of  the  present  century  its  improvement  Jind  enlarge- 
ment has  been  carried  on  by  the  United  States  Government  at  dif- 
ferent periods,  and  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  8235,200.94  had  been  expended. 

The  present  project,  which  was  adopted  in  1884,  provided  for  the 
repair  of  Pier  M,  the  placing  of  rii)rap  around  it  and  Pier  N,  and  the 
rebuilding  of  Pier  H;  also  Ihe  increase  of  the  area  and  depth  of  tlie 
harbor  by  dredging,  the  amount  appropriated  therefor  being  822,000. 
The  project,  so  far  as  relates  to  the  ice  piers,  was  completed  in  1891. 

During  the  past  fiscal  year  the  available  balance  of  the  appropriation 
of  September  19,  1890,  was  expended  in  dredging  the  shoaler  portion 
of  the  harbor  to  a  depth  of  18  feet  below  mean  low  water  from  the 
18-foot  contour  to  within  10  feet  of  the  Avharf  line.  The  harbor  space 
for  deep-draft  vessels  was  thus  materially  increased.  This  completes 
the  project. 

The  harbor  in  its  present  condition  affords  the  best  shelter  in  winter 
to  vessels  proceeding  up  or  down  the  Delaware  when  the  ice  is  run- 
ning. It  has,  however,  on  many  occasions  proved  inadequate  to  pro- 
tect all  those  that  sought  refuge  in  exceptionally  severe  weather,  and, 
in  consequence,  those  moored  near  the  outer  ice  piers  were  much 
exposed.  An  additional  ice  pier  farther  out  in  the  river  would  give 
better  protection,  and  as  the  ice  piers,  especially  the  older  ones,  are 
liable  to  be  damaged  by  ice  or  by  collision  with  vessels  and  may  need 
immediate  repairs,  a  small  sum  should  be  available  to  keep  them  in 
proper  condition. 

July  1, 1893,  balance  unexpended « $3,583.00 

June  30, 1894,  amount  expended  during  tiscal  year 3,  454. 35 

July  1, 1894,  balance  unexpended 128.65 

(See  Appendix  H  2.) 

5.  Appoquinimink  River j  Delaware. — This  stream  is  a  tidal  tributary 
of  Delaware  Bay,  flowing  through  Newcastle  County,  Del.  It  is 
navigable  for  about  10  miles  for  vessels  of  light  draft.  A  bar,  having 
only  IJ  feet  of  water  over  it  at  low  tide,  obstructs  the  mouth  of  the 
river  seriously  during  that  stage  of  the  tide.    The  average  rise  and 
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*fall  of  the  tide  is  6  feet  at  the  month  and  3.2  feet  at  Odessa,  the  head 
of  navigation. 

The  project  for  improvement  proposed  in  a  report  on  a  snrvey  of  the 
river  made  in  1889  and  adopted  nnder  an  appropriation  made  by  the 
river  and  harbor  act  approved  September  19,  1890,  provides  for  dredg- 
ing a  channel  8  feet  deep  at  mean  low  water  with  a  width  of  100  feet 
from  the  mouth  to  !N^ew  bridge,  near  Townsend's  wharf,  and  thence  80 
feet  wide  to  the  county  bridge  at  Odessa,  a  total  distance  of  6  miles, 
the  estimated  cost  of  the  improvement  being  $39,963.  At  the  close  of 
the  fiscal  year  ending  June  30,  1893,  the  sum  of  $10,000  had  been 
expended  and  the  river  had  been  dredged,  in  a  down-river  direction, 
from  Watkins  wharf  to  a  point  6,762  feet  below  Odessa  bridge,  result- 
ing in  a  greatly  increased  harbor  space  at  the  town  of  Odessa  and  a 
marked  improvement  of  the  channel,  which  gave  great  relief  to  ship- 
ping. The  actual  distance  dredged  is  6,462  feet,  of  which  2,570  feet 
is  80  feet  wide  and  3,892  is  50  feet  wide 

There  were  no  operations  during  the  fiscal  year  1894,  the  appropria- 
tion having  been  exhausted  the  previous  year. 

Amount  appropriated  by  act  of  August  17, 1894 $5, 000. 00 


{Amount  (estimated)  req uired  for  completion  of  existing  project 24, 963. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  ol  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  3.) 

4,  Smyrna  River ^  Delaware. — This  river,  formerly  called  Duck  Creek, 
had,  before  improvements  began  in  1879,  a  minimum  depth  of  2 J  feet 
within  the  river  and  about  4  feet  over  the  bar  at  the  mouth.  Naviga- 
tion was  possible  only  at  high  tide,  and  was  carried  on  by  one  steamer 
and  seven  small  schooners. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 
By  special  direction  of  Cougress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
aggregating  $10,000,  were  expended  in  dredging  a  channel  across  this 
obstruction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low-water  channel 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  on  each  side  by  stone  jetties.  The  esti- 
mated cost  of  this  project  is  $90,698.40  The  portion  of  the  project 
relating  to  dredging  has  been  adopted,  the  estimated  cost  thereof  being 
$37,365.20 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  sum  of 
$14,950.82,  had  been  expended  in  dredging  inside  the  river  and  a  chan- 
nel had  been  dredged  40  feet  wide  and  6J  feet  deep  at  mean  low  water 
between  Smyrna  Landing,  the  head  of  navigation,  and  Eagle  Nest 
Landing,  about  5  miles  below. 

The  channel  made  has  been  of  great  benefit  to  navigation  and  has 
facilitated  expeditious  and  regular  transportation  winch  before  was 
impossible. 

During  the  past  fiscal  year  the  dredged  channel  was  widened  and 
deepened  to  the  full  approved  dimensions  at  six  different  localities 
that  needed  the  enlargement  most,  five  within  the  upper  and  one  within 
the  middle  section  of  the  river,  and  upon  request  of  the  Smyrna  Steam- 
boat Company  a  cut  was  dredged  to  a  width  of  60  feet  and  a  depth  of 
7  feet  across  a  narrow  shoal  situated  oue-halfof  a  mile  above  the  mouth 
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of  the  river;  19,593  cubic  yards  of  material  was  removed  during  these 
operations. 

Abont  4  miles  of  the  channel  now  40  feet  wide  and  6^  feet  deep 
remain  to  be  enlarged  to  the  dimensions  called  for  by  the  project. 

Several  large  factories  have  been  built  near  Smyrna  Landing  and 
the  erection  of  others  is  in  contemplation,  and  it  is  reported  that  these 
improvements  are  due  to  the  increased  shipping  facilities  afforded  by  the 
improved  channel. 

Jnlyl,  1893,  balance  unexpended $3,049.18 

June  30, 1894,  amount  expended  during  fiscal  year 2, 855. 09 

July  1,  1894,  balance  unexpended 194. 09 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

Amount  available  for  fiscal  year  ending  June  80, 1895 5, 194. 09 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 365. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896    10,  000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893 

(See  Appendix  H  4.) 

5.  Murderkill  RrtieVy  Delaware, — This  river  is  a  tidal  stream  and  a 
tributary  of  Delaware  Bay,  and  flows  through  Kent  County,  Del.  Its 
navigable  portion  is  about  9  miles  long.  The  condition  of  the  river  is 
fair  for  the  greater  part  of  its  length,  the  average  width  and  depth 
being  90  and  6  feet,  respectively.  Outside  the  junction  with  Delaware 
Bay,  however,  exists  a  serious  obstruction,  the  flats,  which  are  nearly 
bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  The 
average  rise  and  fall  of  the  tide  at  the  mouth  is  3.83  feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1891  provides  for  a  channel  7  feet  in  depth  at  mean  low  water,  80 
feet  in  width  from  Frederica,  at  the  head  of  navigation,  to  the  mouth 
of  the  river,  and  150  feet  in  width  across  the  flats  at  the  mouth  to  the 
7-foot  depth  in  Delaware  Bay,  the  cut  at  the  mouth  to  be  protected  by 
forming  an  embankment  of  the  dredged  material  on  each  side,  the 
estimated  cost  being  $47,550. 

The  first  appropriation  for  this  improvement,  being  $7,000,  was  made 
by  the  river  and  harbor  act  of  July  13, 1892,  and  at  the  close  of  the 
fiscal  year  ending  June  30,  1893,  dredging  at  the  mouth  of  the  river 
was  in  progress,  $152.90  having  been  expended,  and  a  cut  220  feet  long, 
60  feet  wide,  and  5  feet  deep  at  mean  low  water  had  been  dredged  at 
the  shore  end  of  the  proposed  channel  across  the  flats. 

Operations  were  continued  during  the  first  two  months  of  the  fiscal 
year,  and  were  completed  on  August  31,  the  6-foot  channel  60  feet  in 
width  having  been  dredged  across  the  flats  to  the  corresponding  depth 
in  Delaware  Bay,  a  distance  of  4,840  feet. 

Immediately  after  the  cut  had  been  completed  a  steamboat  line  was 
established  between  the  town  of  Frederica  and  Philadelphia,  the  boat 
making  semiweekly  trips. 

July  1,  1893,  balance  unexpended $6,847.10 

Jane  30,  1894,  amount  expended  during  tiscal  year 6, 823. 32 

July  1,1894,  balance  unexpended 23.78 

AmoTint  appropriated  by  act  of  August  17,  1894 *  6, 500. 00 

Amount  available  for  fiscal  year  endi»g  June  30,  1895 6, 523. 78 


*  Of  this  amount  $1,500  may  be  used  in  removing  shoal  at  mouth  of  St.  Jones 
Kiver.  Digitized  by  V^OOQ  IC 
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{Amonnt  (estimated)  required  for  completion  of  cxifltin^  project $35, 550.00 
Amount  that  cau  be  profitably  expended  in  fiscal  year  endmgJuue  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  5.) 

6.  Mispillion  River ^  Delaware, — This  river  is  a  tributary  of  Delaware 
Bay  and  enters  the  latter  about  17  miles  northwest  of  Cape  Henlopen. 
It  is  navigable  for  about  12  miles,  as  far  as  Milford,  a  thriving  t»wn 
with  shipyards  and  numerous  factories.  The  mouth  of  the  river  is 
greatly  obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  can 
only  enter  and  depart  at  high  water,  which  rises  on  an  average  4  feet. 

The  river  from  Milford  to  the  mouth  was  improved  by  the  General 
Government  between  the  years  1879  and  1889,  and  $17,000  expended 
in  making  a  channel  40  feet  wide  and  C  feet  deep  at  mean  low  water. 

The  project  for  improvements  {it  the  mouth  of  the  river,  proposed  in  a 
report  on  a  survey  made  in  1891,  provides  for  a  cut  across  the  flats  in 
a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of 
6  feet  at  mean  low  water,  beginning  opposite  the  light-house  and 
ending  in  deep  water  in  the  bay;  the  cut  to  be  protected  on  the  upper 
or  north  side  by  a  bank  made  of  excavated  material.  The  estimated 
cost  is  $24,000. 

An  appropriation  of  $12,000  for  this  work  was  made  by  the  river 
and  harbor  act  apin-oved  July  13,  1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $1,089.38  was 
(expended  on  the  project.  A  contract  had  been  made  for  dredging 
J I  bout  80  feet  in  width  of  the  projwsed  cut,  and  work  thereon  had  been 
legun  in  May,  1893;  but  owing  to  the  strong  currents  inside  the  mouth 
of  the  river  and  the  live  condition  of  the  dredged  material  the  con- 
tractor had  been  unable  to  maintain  a  proper  depth  in  the  cut  made 
until  some  protective  works  could  be  built.  Dredging  was  therefore 
suspended  in  June,  1893,  6,829  cubic  yards  of  material  having  been 
dredged.  It  was  then  concluded  to  build  a  pile  dike  on  the  side 
exposed  to  the  waves  and  cross  curreats,  to  protect  the  inner  end  of 
the  cut,  which  could  not  be  kept  oi)eu  by  the  dredge.  This  having 
been  approved  and  an  allotment  made  from  the  available  appropria- 
tion, 5005  feet  of  dike  were  built  during  September  and  October,  1893, 
along  the  north  edge  of  the  proposed  cut,  beginning  at  high-water 
mark  on  Sandy  Point.  Dredging  operations  were  then  resumed  on 
October  20,  and  were  completed  on  November  30,  a  cut  570  feet  long, 
80  feet  wide,  and  5  feet  deep  at  mean  low  water  having  been  made  in  a 
southeasterly  direction  into  the  flats  from  deep  water  inside  the  mouth 
of  the  river.  Additional  cuts  were  made  along  the  dike,  the  excavated 
material  being  used  to  form  mud  revetments  on  both  sides  of  the  same. 

On  account  of  the  great  distance  across  the  obstructing  mud  flats 
the  proposed  improvements  can  not  even  be  partially  made  available 
for  navigation  until  they  are  nearly  or  entirely  completed. 

Jnly  1, 1893,  balance  imexpendoa $10,  910. 62 

June  30, 1894,  amount  expended  during  fiscal  year 9, 416. 71 

July  1, 1894,  balance  unexpended 1,  493. 91 

Amount  appropriated  by  act  of  August  17, 1894 10,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 11, 493. 91 

{Amount  (estimated)  recjuired  for  completion  of  existing  project 2, 000. 00 
Amount  that  can  beprolitably  expended  in  fiscal  year  ending  June  30,1896      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 
(See  Appendix  H  6.)                                                Digitized  by  V^OOglC 
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7.  BroadJciln  River ^  Delaioare. — In  its  origiual  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals  which 
impeded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
IJ  to  2  feet  at  low  water. 

The  original  project  for  improvement  was  made  in  1871,  and  is  for  a 
6-foot  low- water  navigation,  with  a  minimum  width  of  40  feet  from  the 
mouth  of  the  river  to  Milton,  the  head  of  navigation,  and  for  a  new 
entrance,  protected  by  a  jetty,  at  an  estimated  cost  of  $80,447.  This 
project  was  modified  in  1881  relative  to  the  entrance,  and  the  estimate 
reduced  to  $51,450.-  The  channel  within  the  river  has  been  completed 
in  accordance  with  the  project  at  an  expense  of  $35,000,  which  was  the 
total  amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 
1893.  After  entering,  vessels  are  no  longer  detained  by  the  shoals  at 
low  tide  and  proceed  directly  to  their  destination. 

The  amount  required  for  the  completion  of  the  project  is  for  the 
improvements  at  the  mouth  of  the  river  as  designed  in  1871  and  modi- 
fied ju  18S1.  In  view,  however,  of  the  projected  location  (only  a  few 
miles  below  the  Broadkiln  Biver)  of  the  outlet  for  the  inland  water- 
way from  Chincoteague  Bay  to  Delaware  Bay,  a  question  has  arisen 
whether  the  Broadkiln  Eiver  can  not  be  connected  with  the  waterway 
at  much  less  cost  and  with  greater  advantage  to  both.  It  is  there- 
fore not  considered  advisable  to  continue  work  on  the  project  at  jiresent. 

( Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

<  Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
f    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

8,  Inland  Waterway  from  Chincoteague  Bay,  Virginia,  to  Delaware 
Bay,  at  or  near  Letccs,  Del. — This  improvement  is  made  with  a  view  to 
forming  an  inland  navigation  route  about  75  miles  in  length,  beginning 
in  Chincoteague  Bay  and  following  generally  deep  water  in  Synepux- 
eiit,  Isle  of  Wight,  and  Big  and  Little  Assawaman  bays;  thence  across 
the  country  for  about  4  miles  from  Little  Assawaman  Bay  to  Indian 
River  Bay;  thence  across  the  latter  into  and  up  Rehoboth  Bay;  thence 
from  the  head  of  Rehoboth  Bay,  for  about  8  miles,  across  Lewes  and 
Rehoboth  Hundred  into  Delaware  Bay,  at  the  Delaware  Breakwater 
Harbor.  The  project,  adopted  in  lj886,  contemplated  a  dead-level  tidal 
canal  70  feet  wide  at  bottom,  the  depth  to  be  made  to  6  feet  below  the 
mean  low-water  level  in  the  Delaware  Breakwater  Harbor,  at  an  esti- 
mated cost  of  $350,000.  This  project  was  moditied  in  1892  so  far  as  it 
relates  to  the  section  of  the  waterway  situated  between  Rehoboth  Bay 
and  Delaware  Bay  by  reducing  the  width  at  the  bottom  to  20  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $69,182  had 
been  expended.  Little  Assawaman  and  Indian  River  bays  had  been 
connected  by  a  cut  20  feet  wide  and  4  feet  deep,  over  which  three  tem- 
porary wooden  bridges,  provided  with  draws,  were  constructed,  and  the 
route  between  Rehoboth  and  Delaware  bays  had  been  located  and  the 
necessary  land  ceded  to  the  United  States  by  the  State  of  Delaware. 
By  this  cession  the  appropriations  of  $50,000  and  $25,000  of  Septem- 
ber 19, 1890,  and  July  13,  1892,  respectively,  became  available,  and  a 
project  to  expend  these  amounts  in  dredging  in  the  lower  bays  and  in 
the  Assawaman  Canal  and  in  excavating,  as  far  as  could  be  done  with 
the  funds  on  hand,  a  cut  across  the  land  north  of  Rehoboth  Bay  had 
been  approved,  and  bids  for  the  work  had  twice  been  invited  with  no 
satisfactory  results. 

New  proposals  were  opened  July  18,  1893.  No  satisfactory  bid  ^r 
dredging  in  the  lower  bays  was  received.    The  work  north  of  Rehoboth 
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Bay  was  let  to  Patricias  McManus,  of  Philadelphia,  Pa.  Work  was 
commenced  on  August  5, 1893,  and  is  still  in  progress.  At  the  end  of 
the  fiscal  year  232,823  cubic  yards  of  material,  sand  and  some  little 
mud,  had  been  excavated,  and  2,300  feet  of  the  proposed  cut  had  been 
completed. 

July  1, 1893,  balance  unexpended $74,568.00 

June  30, 1894,  amount  expended  during  fiscal  year 49, 198. 44 

July  1, 1894,  balance  unexpended 25,369.56 

July  1, 1894,  outstauding  liabilities $350.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 18, 500. 00 

18,a50.00 

July  1, 1894,  balance  available 6, 519. 56 

Amount  appropriate  by  act  of  August  17, 1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 31.519.56 

{Amount  (estimated)  required  for  completion  of  existing  project 181, 250. 00 
Anioun^t  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  8.) 

9.  Susquehanna  River  above  and  below  Havre  de  Gra^e^  Md, — Before 
improvements  were  begun  in  this  section  of  the  river  the  least  depth  of 
water  over  tlie  shoals  between  Havre  de  Grace  and  Spesutia  Island 
was  5  feet  at  low  water.  The  channel  above  Havre  de  Grace  between 
Watson  Island  and  the  shoal  running  out  from  the  west  shore  was  nar- 
row, and  believed  to  be  one  of  the  causes  of  ice  gorges  at  and  near 
Port  Deposit. 

Imi)rovemeiits  have  been  in  progress  since  1852.  The  ]>resent  gen- 
eral project  is  for  a  15-foot  low-water  channel  below  Havre  de  Grace 
and  for  the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth 
of  8  feet  below  mean  low  water.     Estimated  cost,  $168,000. 

The  channel  below  Havre  de  Grace  was  dredged  the. last  time  in 
1885.  It  has  shoaled  again.  The  channel  at  Watson  Island  has  been 
widened  about  400  feet,  but  the  shoal  which  was  removed  has  nearly 
entirely  reformed  since  the  discontinuance  of  work  in  1889. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $158,851.63 
had  been  expended  on  this  section  of  the  river,  including  $49,729.15  for 
work  for  the  Fish  Commission. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1894, 
the  small  amount  available  being  limited  to  expenditure  above  the 
Philadelphia,  Wilmington  and  Baltimore  Railroad  bridge,  and  regarded 
insufficient  to  bring  about  results  permanent  enough  to  justify  its 
expenditure. 

July  1,  1893,  balance  unexpended $8,038.37 

July  1,  1894,  balance  unexpended 8, 038. 37 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 12, 038. 37 

{Amount  (estimated)  required  for  annual  dredging '- 20, 000. 00 
Amount thatcanbeprofitablyexpendedinfi8caTyearendingJune30, 1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  9.) 

10.  Elk  River,  Maryland. — This  river  is  a  tributary  of  Chesapeake 
Bay,  and  is  navigable  for  17  miles,  as  far  as  tl^g.^to^nv^^^^fe^,  in 
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Cecil  County,  where  the  average  rise  of  tide  is  2^  feet.  Before  improve- 
ments were  begun  in  1873  the  least  depth  in  the  channel  was  IJ  feet. 

In  1884  a  project,  giving  a  channel  80  feet  wide  over  the  bar  at  Cedar 
Point,  3  miles  below  Elkton,  and  70  feet  wide  from  Cedar  Point  to  the 
county  bridge  in  the  town,  with  a  general  depth  of  7  feet  at  mean  low 
water,  was  completed  at  an  expense  of  $31,500.  The  channel  near  the 
bridge  soon  filled  in  again,  reducing  the  depth  to  about  5  feet  at  low 
water. 

The  project  for  improvement  adopted  in  1890  provides  for  an  8-foot 
low- water  channel,  100  feet  wide,  from  the  lower  county  bridge  at  Elk- 
ton  to  the  club  house^  opx)ositc  Cedar  Point,  a  distance  of  about  2  miles, 
at  an  estimated  cost  of  $24,000  At  the  close  of  the  fiscal  year  ending 
June  30, 1893,  $11,504.06  had  been  expended,  exclusive  of  outstanding 
habilities,  and  the  channel  completed  as  projected. 

July  1, 1893,  balance  unexpended $3, 495. 94 

J  une  30, 1894,  amount  expended  during  fiscal  year 3, 492. 57 

July  1, 1894,  balance  unexpended 3. 37 

(See  Appendix  H  10.) 

11.  Fairlee  Creeks  Maryland, — The  original  depth  at  the  mouth  before 
improvements  were  begun  was  2  feet  at  low  tide.  Within  the  creek  it 
was  about  5  feet.  Navigation  was  and  still  is  carried  on*  by  a  few  flat- 
bottomed  so-called  lime  boats  and  by  one  small  schooner. 

The  existing  project  is  for  a  7-foot  low-water  channel  100  feet  wide 
from  deep  water  in  Chesapeake  Bay  to  a  point  about  3  miles  above  the 
mouth  of  the  creek;  also  the  conditional  dredging  of  a  turning  basin 
at  the  upper  end  of  the  channel,  the  estimated  cost  being  $15,558. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $10,000  had 
been  expended  and  the  channel,  as  proposed,  from  deep  water  in  the 
bay  to  the  mouth,  had  been  completed  and  a  portion  of  the  channel 
inside  the  creek  had  been  dredged  to  the  required  depth  for  a  distance 
of  4,738  feet  and  for  a  width  of  50  feet. 

No  appropriation  was  made  for  this  creek  in  the  last  river  and  har- 
bor act,  and  there  were,  consequently,  no  operations  during  the  fiscal 
year  ending  June  30, 1894.  There  are  as  yet  no  indications  that  the 
commerce  of  the  creek  is  increasing. 

{Amount  (estimated)  required  for  completion  of  existing  project $5, 558. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnue  30, 1896      5, 558. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  11.) 

12,  Chests  River ^  Maryland^  from  Crumpton  to  Janes  Landing. — This 
river  is  a  tidal  stream  40  miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties,  eastern  shore  of  Maryland,  and  flows 
into  Chesapeake  Bay.  It  is  navigable  for  vessels  drawing  6  feet  of 
water  at  low  tide  as  far  as  Crumpton,  about  33  miles  above  the  mouth. 
The  least  depth  of  water  witlun  the  last  7  miles  of  the  river  is  3  feet. 
At  Crumpton  the  average  rise  of  the  tide  is  2.1  feet.  A  short  distance 
from  this  town  several  shoals  have  previously  been  improved  by  the 
United  States. 

The  existing  project  for  improvement  is  for  a  6-foot  low- water  chan- 
nel 60  feet  wide  from  Crumpton  to  Jones  Landing,  a  distance  of  6^  miles, 
at  an  estimated  cost  of  $12,750. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $7,958  had 
been  expended  improving  the  channel  for  about  4f  miles,  and  regular 
trips  are  now  made  by  vessels  trading  in  the  river.    The  dredged  chan- 
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nel  is  in  good  condition;  it  does  not  as  yet  extend  far  enongh,  however, 
to  have  any  marked  influence  upon  the  commerce  of  the  river. 

!No  work  was  done  during  the  fiscal  year  1894,  the  funds  provided  by 
the  appropriation  of  1892  having  been  used  early  in  1893. 

July  1, 1893,  balance  unoxpended $42.00 

June  30;  1894,  amount  oxpended  daring  fiscal  year 33. 67 

July  1, 1894,  balance  unexpended- 8. 33 

Amount  appropriated  by  act  of  August  17,  1894 1, 500. 00 

Amount  available  for  .fiscal  year  ending  June  30, 1895 1, 508. 33 

{Amount  (estimated)  required  for  completion  of  existinjj  project 3, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      3, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  H  12.) 

13.  ChoptanJc  River^  Maryland. — ^Before  improvements  were  begun  in 
1879  tlie  depth  of  water  in  the  channel  between  Denton  and  Greens- 
boro varied  from  2  to  8  feet  at  low  water.  Navigation  carried  on  by 
small  sailing  vessels  extended  only  to  3  miles  above  Denton.  Upon  the 
remaining  5  miles,  to  Greensboro,  all  freight  had  to  be  transported 
upon  scows. '  . 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low-water 
channel,  75  feet  wide,  the  estimated  cost  being  $79,000.  The  project 
was  a<lopted  the  same  year.  Since  that  time  the  channel  has  been 
dredged  at  various  points  to  depths  of  6,  7,  and  8  feet,  and  for  a  width 
of  40  feet  only.  Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893, 
848,000  had  been  expended  in  making  a  channel  not  less  than  75  feet 
wide;  and  74  feet  deep  between  Greensboro  and  the  Brick  Mills,  a  dis- 
tances of  about  4  miles.  The  remaining  4  miles,  to  Denton,  have  been 
l)artly  improved  by  dredging  the  channel,  where  needed,  to  a  depth  of 
5  and  G  feet  and  widening  it  to  about  40  feet.  This  section  and  several 
points  in  the  upper  river  remain,  therefore,  to  be  dredged  to  the  pro- 
l)osed  width  and  depth,  75  feet  and  8  feet,  respectively.  Shortly  after 
the  main  obstructions  had  been  removed,  in  1887,  steamboat  navigation 
with  Baltimore  was  established,  and  since  that  time  commerce  has 
steadily  increased. 

No  work  was  done  the  past  fiscal  year,  all  available  funds  having 
been  expended  on  the  project  the  previous  fiscal  year. 

Amount  appropriated  by  act  of  August  17, 1894 $2, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 000.  00 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1896    10,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  H  13.) 

14.  La  TrappeBiver,  Maryland. — This  river,  formerly  called  Dividing 
Creek,  is  in  Talbot  County,  Eastern  Shore  of  Maryland,  and  flows  into 
the  Choptank  liiver,  one  of  the  larger  tributaries  of  Chesapeake  Bay. 
It  is  about  3  miles  long  and  has  no  fresh-water  inflow  at  the  head,  and 
was  originally  only  4  feet  deep.  The  entrance  to  the  river  was  seri- 
ously obstructed  by  several  shoal  bars,  with  a  least  depth  of  9  feet  in 
tlie  narrow  channel,  which  was  very  tortuous  and  about  one-half  of  a 
mile  long.  The  average  rise  of  the  tide  is  1.55  feet- 
Previous  to  the  adoption  of  the  present  project  the  sum  of  $5,333.50, 

raised  by  private  subscription,  had  been  expended  in  dredging  at  the 
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Lead  of  the  river  and  at  the  bar  at  the  mouth.  The  average  depth  in 
the  river  was  thereby  increased  to  8  feet  and  the  channel  at  the  mouth 
was  somewhat  widened. 

The  present  project  for  improvement,  which  was  proposed  in  a  report 
on  a  survey  made  in  1891,  provides  for  a  channel  150  feet  wide  and  11 
feet  deep  across  the  bar  at  the  mouth  and  for  a  channel  75  feet  wide 
and  8  feet  deep  at  mean  low  water  inside  the  river  as  far  as  Trappe 
Landing,  situated  at  the  head  of  navigation,  and  a  turning  basin  at  the 
latter  point.    The  estimated  cost  is  $7,250. 

An  appropriation  of  $2,500  was  made  for  this  work  by  the  river  and 
barbor  act  approved  July  13, 1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $2,496.30  had 
been  expended,  and  the  channel  across  the  mouth  had  been  dredged 
to  a  width  of  100  feet  and  a  depth  of  11  feet  at  mean  low  water.  Tlie 
channel  is  of  great  benefit  to  the  steamers,  which  usually  enter  and 
leave  the  river  during  the  night  time. 

No  work  was  done  during  the  past  fiscal  year,  for  want  of  funds. 

July  1,  1893,  balance  unexpended • $3. 70 

July  1,  1894,  balance  unexpended 3.70 

Amount  appropriated  by  act  of  August  17,  1894 4,750.00 

Amount  av ailablo  for  fiscal  year  ending  Juue  30,  1895 4, 753. 70 

(See  Appendix  H  14.) 

15,  Warwick  River ^  MaryJhnd. — This  river,  formerly  named  Secretary 
Creek,  is  in  Dorchester  County,  Eastern  Shore  of  Maryland,  and  flows 
into  the  Choptank  Kiver,  one  of  the  large  tributaries  of  Chesapeake 
Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water  influx 
at  the  head,  and  was  originally  only  4  feet  deep.  The  average  rise  of 
the  tide  is  1.7  feet. 

Before  tbe  adoption  of  the  pfesent  project  about  $12,000  had  been 
exx>ended  in  the  improvement  of  this  river,  $6,000  by  the  General  Gov- 
enuneiit  and  the  remaining  amount  by  private  parties. 

The  present  project  for  improvement,  which  was  proposed  in  a  report 
on  a  survey  made  in  1891,  provides  for  a  channel  100  feet  wide  and  10 
feet  deep  at  jnean  low  water  from  the  10-foot  depth  in  Choptank  Kiver 
to  Secretary  Landing,  at  the  head  of  the  river,  including  a  turning 
basin  at  the  latter  point,  at  an  estimated  cost  of  $18,600. 

An  appropriation  of  $6,000  for  this  work  was  made  by  the  river  and 
harbor  act  approved  July  13,  •1892. 

Up  to  the  close  of  the  fiscal  year  ending  Juue  30, 1893,  $5,991.23  was 
expended  on  tliis  project,  and  4,400  feet  of  the  channel  as  approved 
had  been  completed,  beginning  in  the  Choptank  Kiver  outside  the 
mouth  of  the  river,  and  part  of  the  turning  basin  at  Secretary  Landing 
deepened  to  10  feet.  The  obstructions  at  the  entrance,  which  formerly 
seriously  imi>eded  navigation  during  low  tides  and  high  northwesterly 
winds,  are  now  removed, but  the  channel  inside  the  river  remains  to  be 
improved. 

No  work  was  done  during  the  fiscal  year  1894,  all  the  available  funds 
having  been  used  on  the  project  in  the  previous  fiscal  year. 

July  1,  1893,  balance  nnexpeiided $8.77 

July  1,  1894,  balance  nnexpended 8.77 

Amoant  appropriated  by  act  of  August  17,1894 2,000.00 

Amount  avaUable  for  fiscal  year  ending  Juno  30, 1895 2, 008. 77 
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{Amount  (estimated)  required  for  completion  of  existing  project $10, 600. <M 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      ^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H 15.) 

16.  Cambridge  Harbor^  Maryland. — The  entrance  to  this  harbor  bad 
originally  a  depth  of  water  of  only  4^  feet  at  low  tide.  Within  the 
harbor  the  depth  was  about  3  feet  upon  an  average.  During  strong 
northwesterly  winds  vessels  drawing  over  3  feet  of  water  could  not 
cross  the  bar.  The  local  commerce  was  carried  on  by  a  limited  number 
of  small  sailing  vessels  and  one  steamer  of  light  draft. 

Previous  to  1871  the  citizens  of  Cambridge  expended  $7,500  in  dredg- 
ing the  harbor.  In  that  year  the  General  Government  began  improve- 
ments under  a  project  completed  in  1879,  resulting  in  a  channel  not 
less  than  100  feet  wide  across  the  bar  and  8  feet  in  depth,  certain  por- 
tions of  the  inner  harbor  being  dredged  to  the  same  depth  at  the  same 
time.  The  channel  across  the  bar  was  increased  in  width  somewhat 
in  1884  with  the  $2,500  appropriated  in  1879.  The  amount  expended 
under  this  project  was  $32,500. 

Tlie  present  project  is  based  upon  a  survey  in  1887  and  was  adopted 
in  1888.  It  provides  for  a  channel  12  feet  deep  at  mean  low  water, 
having  a  width  of  150  feet  from  the  12-foot  depth  in  the  Choptank 
River  to  the  railroad  wharf,  and  for  dredging  the  irregular  area  of  the 
inner  harbor  below  and  above  the  bridge  to  a  depth  of  10  feet  and  8 
feet  below  mean  low  water,  respectively,  at  an  estimated  coat  of 
$17,736.60. 

At  the  close  of  the  fiscal  year  ending  June  30, 1893,  $6,028.89  had 
been  expended  and  operations  were  in  progress.  On  that  date  the 
12-foot  channel  from  the  Choptank  Eiver  to  the  railroad  wharf  had 
been  completed  and  about  one-fourth  the  area  of  the  harbor  below  the 
bridge  had  been  deepened  to  10  feet. 

Work  continued  during  the  first  month  of  the  past  fiscal  year  until 
the  24th,  when  the  contract  was  closed.  The  remaining  shoal  area  of 
the  harbor  below  the  bridge  was  dredged  to  the  approved  depth  of  10 
feet  and  the  12-foot  channel  previously  dredged  was  slightly  widened 
at  a  turn  which  it  makes  at  the  entrance  to  the  harbor. 

The  harbor  above  the  bridge  remains  to  be  dredged  to  complete  the 
project.  The  funds  now  available  are  sufficient  for  that  purpose,  but 
are  withheld  until  the  county  authorities  widen  the  draw  in  the  bridge 
crossing  the  upper  harbor. 

July  1, 1893,  balance  unexpended , $11, 708. 11 

June  30, 1894,  amount  expended  during  fiscal  year 4, 846. 17 

July  1, 1894,  balance  unexpended 6,861.94 

(See  Appendix  H  16.) 

17.  Broad  Creek  River,  Delaware. — This  river  is  a  tidal  stream  and  a 
tributary  of  the  east  fork  of  the  Nanticoke  Eiver,  which  flows  into  the 
Chesapeake  Bay.  It  is  wholly  in  the  western  portion  of  Sussex  County, 
Del.,  its  navigable  length  being  about  7  miles;  Laurel,  a  growing  man- 
ufacturing town,  is  at  the  head  of  navigation. 

Broad  Creek  Eiver,  formerly  named  Broad  Creek,  has  previously 
been  improved  by  the  General  Government.  Before  improvements  were 
commenced  in  1881,  the  low-water  depth  at  Laurel  was  2  feet;  below 
the  town  it  was  in  some  places  only  l|  feet.  At  the  close  of  the  year 
1889,  when  the  original  project  was  completed,  a  channel  6  feet  deep  at 
mean  low  water  and  50  feet  wide  had  been  dredged  from  Bethel  to 
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Lanrel,  a  distance  of  nearly  3  miles,  and  contributed  toward  making 
Laarel  an  important  shipping  point  on  the  peninsula.  The  cost  of  these 
improvements  was  $35,000;  but  the  rapidly  increasing  commerce  on 
the  river  demanded  an  enlargement  of  the  channel. 

The  project  for  improvement  proposed  in  a  report  upon  an  examina- 
tion made  to  comply  with  requirements  of  the  river  and  harbor  act 
approved  September  19, 1890,  provides  for  dredging  a  channel  70  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Bethel  to  the  head  of  nav- 
igation at  Laurel,  at  an  estimated  cost  of  $15,000. 

An  appropriation  of  $5,000  for  this  work  was  made  by  the  river  and 
harbor  act  approved  July  13, 1892. 

TTp  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $4,900.45  had 
been  expended,  and  6,455  feet  of  the  channel  as  approved  had  been 
completed  above  Bethel,  and  an  additional  cut  was  made  8  feet  deep 
but  only  40  feet  wide  for  a  length  of  215  feet  across  a  shoal  situated 
just  beyond  the  section  of  the  channel  that  had  been  dredged  to  the 
fall  width,  and  navigation  at  several  sharp  turns  in  this  section  of  the 
river  was  thereby  much  improved. 

No  work  was  done  during  the  fiscal  year  1894  for  want  of  funds. 

July  1, 1893,  balance  unexpended $99.55 

June  30, 1894,  amount  expended  during  fiscal  year 88.60 

Jttlyl,  1894,  balance  unexpended 10.95 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 010. 95 

{  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  proii  tably  expended  in  fiscal  vear  ending  June  dO,  1896      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  H  17.) 

18.  Wicomico  River ^  Maryland. — ^The  portion  of  the  river  at  and  just 
below  Salisbury  has  been  under  improvement  by  the  United  States 
since  1872.  At  that  time  the  navigable  channel,  with  a  minimum  depth 
of  8  feet  at  low  water,  extended  to  2  miles  below,  or  within  2  miles  of, 
Salisbury.  The  extreme  upper  portion  as  far  as  the  mill-dam  in  the 
heart  of  the  town  was  quite  shoal,  and  had  an  average  depth  of  only 
18  inches  at  low  tide.  Between  1872  and  1885  a  channel  75  to  nearly 
100  feet  wide  and  7  feet  deep  at  low  water  was  dredged  from  deep  water 
below  to  the  drawbridge  in  the  town,  at  a  cost  to  the  Government  of 
about  $49,000. 

The  present  project,  demanded  by  the  remarkable  increase  in  the 
shipping  and  dependent  industries,  is  based  upon  a  survey  of  the  river 
made  in  1889.  It  provides  for  a  channel  9  feet  deep  at  mean  low  water 
from  that  depth  below  to  the  drawbridge  at  Salisbury,  the  width  to  be 
from  100  to  160  feet,  at  an  estimated  cost  of  $23,200. 

On  June  30, 1893,  $10,394.99  had  been  expended,  and  a  cut  had  been 
made  30  feet  wide  and  9  feet  deep  from  the  lower  to  the  upper  end  of 
the  section  which  is  under  improvement. 

During  the  past  fiscal  year  the  cut  was  widened  to  the  approved 
width  of  the  channel  from  the  dock  of  the  Maryland  Steamboat  Com- 
pany to  Island  Point,  a  distance  of  about  4,000  feet,  the  least  depth 
made  being  9  feet.  About  one-half  the  length  of  the  channel  remains 
to  be  completed.  The  improvements  made  so  far  have  increased  the 
harbor  room  and  give  greater  facilities  to  vessels  entering  and  leav- 
ing. 
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Julyl,  1893,  balance  anexpended $7,0«2.07 

June  30,  ISSk,  amount  expended  during  fiscal  year 6, 710. 74 

July  1,  1894,  balance  unexpended 351. 33 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 3, 351. 33 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 700. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1896      3, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcb  3, 1893. 

(See  Appendix  H  18.) 

19,  Manokin  Biver,  Maryland. — Before  improvements  were  com- 
menced in  1891,  the  depth  of  water  at  the  mouth  of  the  river,  at  the 
so-called  *^  Mud  Flats,"  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  aboat  2^  miles  wide,  and  made  navigation,  except  at  high 
water,  impossible,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purposes.    The  average  rise  of  the  tide  at  the  flats  is  2.6  feet. 

The  adopted  i)roject  for  improvement  is  for  a  channel  6  feet  deep  at 
mean  low  water  and  100  feet  wide  from  Locust  Point  to  Sharp  Point, 
embracing  the  section  called  the  "  Mud  Flats,"  at  an  estimated  cost  of 
$30,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $14,360.05 
had  been  expended,  and  the  proposed  cut  across  the  *'  Mud  Flats  "  had 
been  made  for  a  width  of  60  feet  and  a  depth  of  0  feet  at  low  water, 
which  opened  the  river  for  navigation  during  low  tide.  Several  sharp 
points  in  the  upper  river,  above  Sharp  Point,  were  also  removed  and 
navigation  upon  the  whole  river  at  low  tide  was  thereby  greatly 
improved. 

During  the  fiscal  year  1894  no  work  was  done  for  want  of  funds. 

July  1, 1893,  balance  unexpeuded $639.95 

June  30, 1894,  amouut  expended  duriug  fiscal  year 175. 00 

July  1, 1894,  balance  unexpended 464. 95 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 4, 464. 95 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry-  civil  act  of  March  3, 1893. 

(See  Appendix  H  19.) 

J20.  Onancock  Harbor^  Virginia. — Onancock  Harbor,  or  Onancock 
River,  is  about  5  miles  long  and  flows  through  a  portion  of  Accomac 
County,  Va.,  into  Chesapeake  Bay.  The  original  depth  at  the  head  of 
the  river  was  4  feet  at  mean  low  water,  and  at  the  mouth,  which  is 
obstructed  by  a  wide  bar,  it  was  5  feet.  The  average  rise  of  the  tide 
is  2  feet. 

In  1879,  $3,000  was  appropriated  and  expended  in  dredging  a  channel 
at  the  bar  100  feet  wide  and  8  feet  deep.  After  a  lapse  of  ten  years  the 
width  had  been  reduced  to  50  feet  and  the  depth  to  5J  feet,  caused  by 
line  sand  rolling  into  the  cut  under  the  impulse  of  littoral  currents 
coming  down  the  north  shore.  An  appropriation  of  $5,000,  made  in 
1880,  was  expended  under  the  same  project  in  dredging  inside  the 
creek.    The  improvements  made  then  are  more  permanent. 

The  present  project  for  improvement,  adopted  in  1890,  provides  for 
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an  8-faot  low-water  channel  300  feet  wide  at  the  outer  bar  and  200  feet 
wide  at  the  inner  bar,  called  the  "Middle  Groan d.^'  The  estimated 
cost  is  $12,511.  At  the  close  of  the  fiscal  year  ending  June  30,  1893, 
$5,931.40  had  been  expended  on  this  project  and  a  channel  of  one-half 
the  proposed  width  nad  been  dredged  at  both  bars  to  a  depth  of  8  feet. 

During  the  past  fiscal  year  the  channel  as  proposed  was  completed. 
That  at  the  outer  bar  was  made  300  feet  wide  and  that  at  the  inner  bar 
200  feet;  in  both  cases  the  depth  made  was  8  feet  at  mean  low  w*«xter. 
The  difficulties  experienced  by  vessels  in  entering  or  leaving  Onancock 
Harbor  have  been  very  much  lessened  by  these  improvements,  but  as 
the  causes  which  formerly  tended  to  close  the  dredged  channel  still 
prevail,  it  is  believed  that  the  channel  will  eventually  resume  its  orig- 
inal depth  of  5  feet. 

The  project  having  been  completed  no  further  funds  for  it  are  needed. 

July  1, 1893,  balance  unexpended $6,579.60 

June  30,  1894,  amonnt  expended  during  fiscal  year 6,579.60 

(See  Appendix  H  20.) 

21.  Harbor  and  approaches  at  Cape  Charles  City,  Va, — This  harbor  is 
an  artificial  rectangular  basin  of  about  10  acres  area,  originaly  exca- 
vated to  a  depth  of  12  feet  in  a  pond  just  back  of  the  shore  of  Chesa- 
peake Bay,  about  12  miles  north  of  Cape  Charles.  It  is  in  Northamp- 
ton County  and  forms  the  shore  terminus  of  the  New  York,  Philadel- 
phia and  Norfolk  Eailroad,  transfer  of  passengers  and  freight  being 
made  by  boat  to  and  from  Norfolk,  Va.  The  tide  rises  on  an  average 
2.6  feet 

The  project  for  improvement  propose  in  a  report  on  a  survey  made 
in  1889  provides  for  dredging  the  harbor  to  a  depth  of  14  feet;  and 
the  entrance  thereto  and  the  channels  in  Cherrystone  Inlet  and  across 
Cherrystone  Bar  to  a  depth  of  16  feet  below  mean  low  water,  the 
width  at  the  inlet  and  bar  to  be  100  and  200  feet,  respectively,  and  for 
protective  works  of  stone  at  the  entrahce.  The  estimated  cost  of  the 
project  is  $142,340,  of  which  $45,400  is  for  dredging. 

The  dredging  project  was  adopted  in  1890,  and  at  the  end  of  the  fis- 
cal year  ending  June  30, 1893,  $23,110.93  had  been  expended  in  dredg- 
ing about  one-half  of  the  area  of  the  harbor  to  a  depth  of  14  feet;  in 
widening  the  channel  in  the  entrance  and  deepening  it  to  16  feet,  and 
in  removing  part  of  the  shoal  in  Cherrystone  Inlet,  about  a  mUe  below 
the  harbor,  to  the  same  depth.  The  improvements  are  of  great  benefit 
t«  the  large  class  of  vessels  that  daily  leave  and  enter  the  harbor. 

The  dredged  channels  are  supposed  to  be  in  a  fair  condition  except 
the  one  at  the  entrance,  which  has  partially  shoaled  again,  and  needs 
protective  works. 

No  work  was  done  during  the  past  fiscal  year,  and  the  appropria- 
tion of  $10,000,  made  July  13,  1892,  is  still  on  hand,  as  the  owners  have 
not  yet  filed  an  acceptance  of  the  conditions  ui)on  which  the  appropria- 
tion  was  made. 

July  1, 1«93,  balance  unexpended $11, 889. 07 

June  30, 1894,  amount  expended  daring  fiscal  year 100. 00 

Jnly  1, 1894,  balance  unexpended 11,789.07 

I  Amount  (estimated)  required  for  completion  of  existing  project  .  * $10, 400. 00 
Amonnttfaat  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1896    10, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  ai^d  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  21.)  .  rc^,^i^\o 
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22.  Removing  sunken  vessel^  or  craft  obstructing  or  endangering  navigor 
tion. — Wreck  of  tugboat  Charles  Lea^  Mispillion  Eiver,  Delaware.  This 
wreck,  for  the  removal  of  which  preparations  were  begun  in  June,  1893, 
was  broken  up  and  landed  above  high- water  mark  in  September,  1893, 
at  a  total  cost  of  $123.53. 

Obstruction  caused  by  a  sunken  schooner  oft  Kent  Island,  Chesapeake 
Bay.    This  was  removed  July  21,  1893,  at  a  cost  of  $34.29. 

Wreck  of  canal  boat  J.  D.  Hiltony  Christiana  Eiver,  Delaware. 
Eemoval  completed  February  23, 1894,  at  a  cost  of  $397.90. 

Wreck  of  caual  boat  Loring  Monroe^  sunk  in  Brandywine  Creek, 
Delaware.  Examined  and  reported  upon  May  31, 1894.  Under  author- 
ity from  the  Chief  of  Engineers,  its  removal  was  begun  June  29, 1894, 
and  at  the  end  of  the  fldcal  year  the  work  was  still  in  progress. 

(See  Appendix  H  22.) 

IMPROVEMENT  OF  PATAPSCO  BIYER  AND  BALTIMORE  HARBOR,  MARY- 
LAND, AND  JAMES  RIVER,  VIRGINIA. 

These  works  were  in 'the  charge  of  Col.  William  P.  Craighill,  Corps  of 
Engineers. 

1.  Fatapsco  River  and  channel  to  Baltimore,  Md. — The  depth  of  this 
channel  has  by  successive  steps  been  increased  from  17  feet  at  mean 
low  water  to  27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low 
water,  with  a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  important  changes  of  posi- 
tion having  been  given  to  a  portion  of  it,  by  which  the  distance  was 
materially  lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22J  to  23  feet,  and 
at  ordinary  high  water  of  vessels  drawing  24  and  24J  feet.  Later  the 
project  had  in  view  a  depth  of  27  ^et  at  mean  low  water,  with  a  width 
of  600  feet,  to  allow  the  entrance  and  departure  of  the  largest  vessels., 

Up  to  June  30, 1893,  the  United  States  had  expended  $3,186,215.10. 
The  city  of  Baltimore  and  the  State  of  Maryland,  chiefly  the  former, 
have  also  contributed  to  the  same  object  more  than  $500,000.  The 
expenditure  up  to  June  30, 1894,  by  the  United  States  was  $3,203,956.47. 

In  1890  Congress  gave  authority  for  contracting  for  the  comiJetion 
of  the  work,  which  was  accomplished  in  1892,  the  channel  being  made 
600  feet  wide  and  27  feet  deep  throughout  at  mean  low  water,  the 
width  being  much  greater  at  the  turns. 

A  careful  survey  made  in  1893  shows  that  the  channel  was  in  good 
condition,  but  it  will  require  repairs  from  time  to  time,  like  all  other 
artificial  highways.  For  its  maintenance  in  good  order  the  sum  of 
$50,000  will  be  annually  needed.  This  is,  however,  a  small  sum  when 
contrasted  with  the  great  gain  to  Baltimore  and  her  dependent  inter- 
ests, as  well  as  in  revenue  to  the  United  States  Treasury,  by  the  increase 
of  the  depth  from  17  to  27  feet  at  low  water,  which  means  the  introduc- 
tion of  many  lines  of  deep-ocean  steamers  to  European  and  other  foreign 
and  domestic  ports  within  the  past  twenty  years,  whereas  there  were 
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none  before  of  any  importance.    The  expense  ©f  repairs  is  increased  if 
they  are  not  regularly  and  systematically  made. 

July  1,  1893.  balance  unexpended $20,612.06 

June  30,  1894,  amount  expended  during  fiscal  year 17, 741. 37 

July  1,  1894,  balance  unexpended 2,870.69 

July  1, 1894^  outstanding  liabilities 600.00 

July  1,  1894,  balance  available 2,270.69 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 52, 270. 69 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  1 1.) 

2.  Channel  to  Curtis  Bay,  in  Patapsco  River j  Baltimore  Harbor,  Mary- 
land.— ^The  river  and  harbor  act  of  1892  contained  the  following  item: 

Improving  Patapsco  River,  Baltimore  Harbor,  Maryland :  For  dredging  a  channel 
150  feet  wicfe  at  bottom  and  of  a  depth  of  27  feet,  mean  low  water,  from  the  main 
ship  channel  to  Curtis  Bay,  in  accordance  with  recommendation  of  Col.  William  P. 
Craighill,  Co^ps  of  Engineers,  submitted  December  13, 1890,  $28,000. 

The  total  estimated  cost  of  the  improvement  was  $85,000.  The  first 
appropriation  of  $28,000  was  expended  in  dredging  to  a  depth  of  25 
feet  at  low  water,  under  a  contract  with  the  National  Dredging  Com- 
pany; work  was  commenced  in  November,  1892,  and,  after  considerable 
interruption  by  ice  and  severe  weather,  was  satisfactorily  completed 
in  May,  1893.    The  channel  was  made  150  feet  wide. 

Amount  appropriated  by  act  of  August  17,  1894 $12,000.00 

r  Amount  (estimated)  required  fpr  completion  of  existing  project 45, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    45, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I  2.) 

3.  James  River^  Virginia. — When  the  improvement  of  the  James 
River  was  regularly  undertaken  by  the  Government  the  navigation 
was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges,  and 
by  other  obstructions  put  into  the  river  during  the  late  war  to  prevent 
the  national  fleets  from  approaching  too  close  to  Eichmond. 

There  were  also  other  natural  obstructions.  Eockett  Eeef  and  Eich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Eichmond  the  channel  was  crooked  and  obstructed  by  danger- 
ous rocks  and  ledges.  The  Dutch  Gap  Cut-off  was  not  then  open,  and 
the  river  was  in  a  poor  condition  as  regards  its  availability  for  com- 
mercial purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Eichmond, 
with  a  channel  width  of  180  feet.  This  project  had  reached  an  advanced 
state  of  progress  when  Congress,  by  act  approved  July  5, 1884,  adopted 
another  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Eichmond, 
the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  from  thence  to 
Drewry  Bluff,  and  200  feet  from  thence  to  Eichmond. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
June  30, 1893,  was  $1,382,876.88,  which  includes  the  sum  of  $651,991.33 
expended  since  the  new  project  was  entered  upon  to  give  a  depth  of  22 
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feet  at  mean  low  water.  The  condition  of  the  river  June  30, 1803,  ie 
shown  by  the  table  below,  the  depth  being  given  at  mean  low  water, 
as  also,  for  comparison,  the  depths  in  1870,  before  the  improvement  was 
begun,  with  a  channel  width  not  less  than  80  feet: 


IVom  tho  c ity  to  Goodes  Upoks 

GooiloH  Kocks  Ledge* 

Kiohiuniul  Bar , 

Kichmond  Bar  to  Drewry  Bluff 

Drewry  Bluff  to  Curies  Aeck  (least  depth  being  iu  Trents  Keach,  Dutoh 

Gap  Cut-off  not  being  open) 

Curies  Nock  to  Hampton  Koads 


Lcni^h.  '    1870.    i   1883. 


MUet. 

2 
.25 
.75 

3.75 

U 
80 


Feet. 

8 

7 
7 


14.8  . 


Feet. 
16 

13.8 

16 

18 

15.5 
17 


*  A  cut  20  feet  deep,  53  feet  wide,  is  completed  through  this  lodge  and  being  widened  to  80  feet  under 
an  existing  contract. 

The  amount  expended  in  the  year  ending  June  30, 1894,  is  $73,907.26. 

The  most  expensive  and  tedious  part  of  the  improvement  is  near  the 
city  of  Kichmond,  where  the  depth  of  water  is  least,  and  much  of  the 
material  to  be  removed  to  give  greater  depth  is  rock.  When  the 
material  is  such  that  an  increase  of  velocity  given  by  contracting  and 
regulating  works  can  remove  it,  and  thus  obtain  and  then  maintain  the 
required  depth,  these  works  have  been  successful  and  the  results  good. 
The  conditions  are  now  such  that  the  best  results  can  be  obtained  from 
liberal  appropriations. 

In  the  fiscal  year  a  contract  has  been  in  force  with  Mr.  John  A. 
Curtis,  dated  October  15, 1892,  and  is  to  be  completed  December  1, 
1894. 

The  work  required  under  the  contract  with  Mr.  Curtis  included 
the  enlargement  of  the  channel  between  Eichmond  city  limits  and 
Goodes  Kocks  to  not  less  than  80  feet  wide  and  18  feet  deep;  the 
widening  of  Goodes  Rocks  cut  to  80  feet  and  the  channel  through 
Richmond  Bar  to  80  feet  by  18  feet;  the  deepening  of  Dutch  Gap  Cut- 
off* to  25  feet  for  100  feet  of  its  width,  andredredging  and  enlarging  the 
channels  at  Harrisons  Bar  and  Goose  Hill  Flats  to  200  by  18  feet.  In 
works  of  regulation  the  wing  dams  on  Richmond  Bar  and  from  Warwick 
Bar  to  Drewry  Bluff  were  to  be  extended  to  new  lines  of  contractioo, 
and  wing  dams  constructed  for  the  first  time  in  Wards  Reach,  Willis 
Reach,  and  at  Curies.  Two  of  the  wing  dams  at  Varina,  built  in  1880 
and  shortened  by  the  freshet  of  188C,  were  to  be  restored,  and  new 
wing  dams  constructed  on  the  right  bank  covering  the  whole  length 
of  the  shoal,  to  produce  further  contraction  and  scour  out  the  channel 
300  by  22  feet,  required  by  the  project  of  1884.  The  openings  in  train- 
ing walls  below  Richmond  Bar  and  in  Kingsland  Reach  were  to  be 
closed. 

Mr.  Curtis,  in  the  fiscal  year  1894,  has  done  the  following  work: 


Locality. 


Kichmond  to  Steams  Dike 

SteaniH  Dike  to  Goodes  liocks  . 

(vooiles  Hocks 

Dutch  Gap  Cut-off 


Earth. 


Cub.  ydi. 

1,577.6 

1, 032. 8 

489.8 

11, 589.  G 


Total '  15,580.8 


Cobble. 


Cub.  yds. 
61.6 
Gi.3 
14 


Soft  rock. 


Cvb.ydt. 

6. 556. 8 

5, 722. 6 

054.8 


Solid 
rock. 


TotaL 


Cub.ydA. 
1,801 

200.0 
2,203.8 


Cnb.  ydt. 

0,987 

7,020.6 

3,758.4 

11,589.8 


129.9  ,  13,231.2  I    4,301.7  1    3a,25fiL6 
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Seven  thousand  one  liundred  and  forty  and  four-tenths  linear  feet 
wing  dams  built,  and  531.3  linear  feet  renewals  and  repairs. 

The  condition  of  the  channel  June  30, 1894,  is  shown  by  the  follow- 
ing table,  the  depths  being  at  mean  low  water  in  a  channel  not  less 
than  80  feet  wide,  the  minimum  width  being  in  rock. 


Richmond  to  Goodes  Boeks 

Goodes  Rocks 

Ricbmond  Bar 

Richmond  liar  to  I>rewry  Bluff . 

Drewry  UlufT  to  Carles 

Corlen'to  Hampton  Koada 


Total 100.75 

The  present  available  depth  for  navigation  at  full  tide  is  19 J  feet  from 
the  sea  to  Kichmond  Bar,  and  16J  feet  thence  to  city  limits  of  Rich- 
mond. 

When  the  proposed  improvement  is  completed,  an  annual  exi)endi- 
tnre  of  $20,000  will  be  necessary  for  the  maintenance  of  the  channel. 

Jidy  1, 1893, balance  unexpended $181,587.33 

June  30, 1894,  amount  expended  during  fiscal  year 73, 907. 26 

July  1, 1894,  balance  unexpended 107,680.07 

July  1, 1894,  outstanding  liabilities $2,000.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 69, 687. 32 

• 71, 687. 32 

July  1, 1894, balance  available -  35,992.75 

Amount  appropriated  by  act  of  August  17, 1894 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 135, 992. 75 

Amoimt  (estimated)  required  for  completion  of  existing  project 3, 236, 070. 45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1896 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 3.) 

nCPBOVEMBNT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  AND  OF 
CERTAIN  RITERS  IN  MARYLAND  AND  VIRGINIA  ON  WESTERN  SHORE 
OF   CHESAPEAKE  BAY. 

This  district  was  in  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps 
of  Engineers,  with  Lieut.  George  A.  Zinn,  Corps  of  Engineers,  under 
his  immediate  orders  to  May  4, 1894;  Division  Engineer,  Col.  William 
P.  Craighill,  Corps  of  Engineers. 

1.  Fotamac  River  at  Washington,  1>.  G. — Before  the  commencement  of 
this  improvement  the  channel  to  Georgetown,  D.  C,  was  narrow  and 
crooked,  and  had  not  suflBcieut  depth  to  meet  the  needs  of  commerce. 
Vessels  drawing  16  feet  frequently  grounded  at  high  tide  above  Long 
bridge,  and  frequent  dredging  was  necessary  to  maintain  even  this 
depth.  The  channel  was  of  insufficient  width,  as  the  appropriations 
for  dredging  were  too  small  to  provide  for  more  than  a  narrow  cut 
through  the  bar.  The  Washington  Channel  was  narrow  and  shoal,  and 
inadequate  to  the  wants  of  commerce.  Extensive  mud  flats  existed 
along  the  city  front  from  Observatory  Hill  to  a  point  PPR?^^^^® 
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Arsenal.  Below  Long  bridge  these  flats  were  separated  from  the  city- 
front  by  the  Washington  Channel.  The  greater  portion  of  these  flats 
was  exposed  at  low  tide  and  covered  at  high  tide  with  water  polluted 
by  the  sewage  of  the  city.  At  the  foot  of  Seventeenth  street  NW.  a 
large  sewer  discharged  directly  upon  the  flats.  These  conditions  ren- 
dered a  portion  of  the  city  almost  uninhabitable. 

By  act  passed  August  2,  1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvement  of  the  navigation  of  the  river  by  widen- 
ing and  deepening  its  channels,  the  reclamation  or  iilling  of  the  marshes 
on  the  city  front  by  aepositing  on  them  the  material  dredged  from  the 
channels,  and  the  establishment  of  harbor  lines  beyond  which  no 
wharves  or  obstructions  should  be  built.  The  project  provides  in  detail 
for  such  depths  of  channels  as  will  accommodate  the  largest  vessels 
that  can  reach  Arsenal  Point,  with  such  depth  at  the  wharves  as  will 
allow  vessels  to  receive  full  cargoes  without  grounding  at  low  water; 
for  filling  the  flats  above  Long  bridge  to  a  height  of  3  feet  above  the 
flood  line  of  1877,  and  the  middle  part  of  the  flats  below  Long  bridge 
to  the  same  height,  but  sloping  each  way  to  a  height  of  6  feet  above 
low  tide  at  the  margin  of  the'  fill;  that,  in  order  to  purify  the  water  in 
the  Washington  Channel,  which  will  be  cut  off  at  its  upper  end  from  the 
Virginia,  or  main  channel,  a  tidal  reservoir  or  basin  be  established 
above  Long  bridge,  to  be  filled  with  water  from  the  Virginia  Channel 
on  the  flood  tide  and  discharged  into  the  Washington  Channel  on  the 
ebb. 

The  plan  also  contemplates  the  rebuilding  of  Long  bridge  with  longer 
spans  and  fewer  piers  during  the  progress  of  the  work,  and  the  inter- 
ception of  all  sewage  now  discharged  into  Washington  ChanneLand  its 
conveyance  to  James  Creek,  but  neither  the  reconstruction  of  the  bridge 
nor  the  building  of  the  intercepting  sewer  were  included  in  the  esti- 
mate of  the  cost  of  the  improvement. 

The  estimated  cost  of  the  improvement  is  $2,716,365. 

Up  to  the  close  of  the  fiscal  year  1893  the  expenditures  aggregated 
$1,843,165.85,  and  the  following  work  had  been  a<;complished :  The 
Virginia  Channel  above  Long  bridge  had  been  deepened  to  20  feet 
at  low  tide  for  a  width  of  from  400  to  550  feet,  a  part  of  which  has  since 
filled  up  and  been  redredged  to  a  width  of  250  feet.  The  Virginia  Chan- 
nel immediately  below  Long  bridge  had  been  widened;  the  depth  made 
being  20  feet.  The  bar  in  the  same  channel  below  Long  bridge  had 
been  dredged  to  a  depth  of  20  feet  and  a  width  of  about  350  feet.  This 
part  of  the  Virginia  Channel  has  maintained  itself  to  the  full  depth 
originally  dredged,  or  has  deepened.  The  Washington  Channel  had 
been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet  throughout 
its  entire  length  and  to  a  depth  of  12  feet  from  the  20  foot  channel  nearly 
to  the  easterly  margin  of  the  fill,  except  a  small  area  near  the  Seventh 
street  wharf.  This  channel  for  the  most  part  maintained  itself  until 
the  freshet  of  June,  1889,  when  considerable  filling  took  place.  The 
junction  of  the  Virginia  and  the  Washington  channels  had  been 
dredged  to  dei)ths  of  20  feet,  15  feet,  and  12  feet.  The  greater  part  of 
the  tidal  reservoir  had  been  dredged  to  a  depth  of  8  feet.  The  mate- 
rial dredged  from  the  river,  9,465,200  cubic  yards  in  all,  had  been  depos- 
ited on  the  flats.  The  entire  area  of  the  flats,  about  621  acres,  had  been 
outlined,  and  practically  the  entire  area  to  be  reclaimed  had  been 
raised  to  a  height  of  6  feet  above  low  tide. 

The  riprap  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
reservoir.  The  construction  of  the  sea  waU,  for  the  protection  of  the 
margin  of  the  fill  from  erosion  by  the  waves  and  the  action  of  the  tidal 
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cturents,  had  been  commenced  and  abont  18,290  linear  feet  of  wall  con- 
structed. The  construction  of  a  dike  on  the  westerly  side  of  the  Vir- 
ginia Channel  above  Long  bridge,  with  a  view  to  reducing  the  deposit 
at  that  locality,  was  in  progress.  The  outlet  gates  at  the  tidal  reser- 
voir at  the  head  of  the  Washington  Channel  had  been  completed,  with 
the  exception  of  the  railing. 

During  the  fiscal  year  ending  June  30, 1894,  the  construction  of  the 
sea  wall  was  continued  and  7,205  linear  feet  built,  making  a  total  to 
date  of  25^95  linear  feet. 

In  the  Washington  Channel,  the  anchorage  ground  between  the  navi- 
gation channel  and  the  wall — dredged  to  a  depth  of  12  feet — has  been  com- 
pleted. The  navigation  channel  has  been  redredged  and  widened  for  a 
length  of  6,297  linear  feet,  the  width  being  generally  400  feet  and  the 
depth  20  feet. 

The  unfinished  portion  of  the  tidal  reservoir  was  dredged  to  the 
required  depth  of  8  feet  at  low  tide. 

The  channel  dredged  in  1892  through  the  upper  bar  in  the  Virginia 
Channel  above  Long  bridge  was  found  to  have  filled  in  by  freshets,  and 
has  been  partly  redredged  to  a  4epth  of  20  feet. 

Work  on  the  training  dike  on  the  west  side  of  the  Virginia  Channel 
has  been  continued. 

Long  bridge. — On  June  30, 1892,  the  northerly  end  of  the  Long  bridge 
across  the  Washington  Channel  had  been  nearly  reconstructed  by  the 
Baltimore  and  Potomac  Eailroad  Company  on  plans  approved  by  the 
Secretary  of  War,  the  work  being  incomplete  owing  to  the  settlement 
and  movement  of  the  abutments. 

Reference  is  made  in  the  report  of  the  officer  in  local  charge  to  the 
necessity  of  rebuilding  Long  bridge.  In  event  of  a  freshet  occurring 
when  the  Potomac  River  is  full  of  ico  great  damage  is  to  be  expected. 
The  piers  of  the  bridge  are  of  such  faulty  construction  that  an  ice 
gorge  would  be  probable,  which  would  cause  the  water  to  back  up  and 
overflow  portions  of  the  city  front  and  through  the  sewers  above  the 
bridge  such  portions  of  the  lower  parts  of  the  city  as  may  be  drained 
by  them.  Great  damage  was  done  by  the  freshet  of  June,  1889,  but 
greater  damage  may  occur  from  a  freshet  of  lesser  magnitude  if  accom- 
panied by  an  ice  gorge. 

A  plan  for  the  reconstruction  of  the  bridge  was  submitted  to  Con- 
gress April  5,  1890. 

July  1,1893,  balance  unexpended •$191,834.15 

June  30, 1894,  amount  expended  during  fiscal  year 140, 301. 83 

July  1, 1894,  balance  unexpended 51,532.32 

July  1, 1894,  outstanding  liabilities $666.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts  ....     19, 122. 00 

19,788.00 

July  1, 1894,  balance  available ,.        31,744.32 

Amount  appropriated  by  act  of  August  17, 1894 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 181, 744. 32 


Amount  (estimated)  required  for  completion  of  existing  pro^ject 531, 365. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 531,365.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  J  1.) 


*In  the  Annual  Report  for  1893  the  balance  available  for  '*  Kasv^^- 
the  Potomac  River  was  included  in  this  statement.  Digitized  by 
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2.  Anacostia  River^  District  of  Columbia. — The  chanuel  of  the  Ana- 
costia  liiver,  District  of  Columbia,  was  obstructed  between  its  moatli 
and  the  Washington  navy-yard  by  three  bars,  on  two  of  which  there 
were  ruling  depths  of  18  feet,  and  on  the  third  a  ruling  depth  of  about 
10  feet.  The  channel  is  exceedingly  narrow  and  tortuous  and  vessels 
of  moderate  length  navigate  it  with  difficulty. 

The  project  for  the  improvement  of  the  Anacostia  Kiver  provides  for 
dredging  a  channel  24  feet  deep  and  200  feet  wide  from  its  mouth  to 
the  navy-yard  bridge,  the  channel  to  be  widened  with  a  reduced  depth 
to  1,000  feet,  as  the  demands  of  commerce  require. 

In  front  of  the  navy-yard  a  basin  is  proposed  400  feet  wide  and  24 
feet  deep.  The  material  dredged  is  to  be  deposited  on  the  flats  of  the 
river,  and  the  estimated  cost  of  the  improvement  is  $656,000. 

Up  to  June  30, 1893,  $18,121.94  had  been  expended,  and  channels  200 
feet  wide  and  20  feet  deep  were  dredged  through  two  shoals.  A  basin 
from  100  to  200  feet  wide  and  22  feet  deep  has  been  dredged  at  the  navy- 
yard  by  the  Navy  Department.  No  work  has  been  done  during  the 
flscal  year  ending  June  30, 1894,  for  want  of  funds. 

July  1, 1893,  balance  unexpended *  $1,878.06 

June  30, 1894,  amount  expended  during  fiscal  year 105. 00 

July  1, 1894,  balance  unexpended 1,773.06 


(Amount  (estimated)  required  for  completion  of  existing  project 636, 000. 00 
A  moun  t  that  can  be  profitably  expended  in  fiscal  year  end  inff  June  30, 1896  200, 000. 00 
Submitted  in  compliance  "witli  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

j     (See  Appendix  J  2.) 

3,  Occoquan  Creek,  Virginia. — Occoquan  Creek  is  a  tributary  of  the 
Potomac  River,  which  it  enters  about  25  miles  below  Washington,  D. 
C.  Navigation  was  obstructed  by  four  bars,  which  were  improved 
between  1873  and  1880  by  the  expenditure  of  four  appropriations, 
aggregating  $25,000,  giving  a  navigable  depth  of  about  C  feet  to  Occo- 
quan, the  head  of  navigation,  4  miles  above  the  mouth.  When  the 
original  survey  was  made,  November,  1872,  the  ruling  depths  over  the 
several  bars  were  as  follows:  Lower  Mud,  2.7  feet;  Sand  Bar, 4  feet. 
Occoquan  Bar  does  not  appear  to  have  been  in  existence.  A  narrow 
channel  had  been  dredged  by  the  citizens  at  the  Upper  Mud,  having  a 
depth  of  6  feet.  In  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  August  11, 1888,  a  new  survey  was  made  in  1889,  and  the 
condition  of  the  several  bars  found  as  follows: 

Lower  Mud,  about  3.5  miles  below  Occoquan.  This  bar  is  about  4,000 
feet  long  and  had  a  ruling  depth  of  about  3  feet.  The  former  dredged 
channel  had  filled  in. 

Upper  Mud,  about  2.25  miles  below  Occoquan.  The  channel  dredged 
in  1874-'75  was  found  to  have  maintained  its  original  dimensions,  being 
about  50  feet  wide  and  irom  5  to  C  feet  deep. 

Sand  Bar,  about  one-half  mile  below  Occoquan.  The  former  dredged 
channel  had  filled  in,  the  least  depth  being  4.2  feet. 

Occoquan  Bar,  a  short  bar  opposite  Occoquan.  The  channel  dredged 
here  had  filled  in,  and  the  least  depth  was  4  feet. 

The  project  for  the  new  improvement  comprises  the  dredging  of 
channels  6  feet  deep  and  from  100  to  150  feet  wide  through  the  bars, 
with  the  construction  of  such  dikes  as  may  be  required  to  maintain  the 

*  In  the  annual  report  for  1893  the  balance  available  for  this  improvement  wm 
included  in  tke  statement  for  Potomac  River.  ,     ^ ^^ .  ^ 
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depth  secnred  by  dredging.  The  first  appropriation  for  the  new  work 
was  made  September  19,  1890.  At  the  close  of  the  fiscal  year  ending 
Jane  30, 1893,  $12,506.32  had  been  expended.  At  that  date  a  channel 
6  feet  deep  and  from  100  to  150  feet  wide  had  been  dredged  through  the 
Lower  Mud.  A  part  of  the  channel  at  the  Upper  Mud  had  been  deep- 
ened to  6  feet  and  widened  to  100  feet.  A  width  of  100  feet  and  a 
depth  of  6  feet  had  been  secured  at  the  Sand  Bar.  A  channel  8  feet 
deep  and  100  feet  wide  had  been  dredged  through  Occoquan  Bar,  and 
the  dike  at  Occoquan  Bar  had  been  nearly  completed. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
has  resulted  in  the  completion  of  1,350  linear  feet  in  all  of  the  channel 
of  the  Upper  Mud  to  the  required  dimensions  of  100  feet  in  width  and 
6  feet  in  depth. 

July  1, 1893,  balance  unexpended $2^493.68 

June  dOj  18S4,  amount  expended  during  fiscal  year 1, 926.  98 

July  1, 1894,  balance  unexpended 566.  70 

Amoont  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5,566.70 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  yearending  June30,1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Api)endix  J  3.) 

4.  Aquia  Creek^  Virginia. — A  quia  Creek  is  a  tributary  of  the  Potomac 
River,  which  it  enters  about  41  miles  below  Washington,  D.  C.  The 
stream  is  about  7  miles  long,  and  in  1872  its  navigation  was  chiefly 
obstructed  by  shoals  between  the  mouth  and  the  "Narrows,"  4.5  miles 
above.  Here  the  creek  takes  the  character  of  a  wide  bay,  from  1,000 
to  6,000  feet  wide,  while  the  depth  of  water  ranged  from  2  to  4  feet  over 
an  almost  continuous  shoal  of  soft  mud.  Above  the  "Narrows"  the 
creek  is  from  60  to  200  feet  wide,  with  a  depth  of  from  2  to  17  feet,  the 
shoaler  portions  being  near  the  head  of  navigation.  The  stream  is 
crossed  by  a  bridge  of  the  Richmond,  Fredericksburg  and  Potomac 
Railroad,  about  3  miles  above  the  mouth,  the  draw  of  the  bridge  being 
but  28  feet  wide. 

From  1872  to  1878  appropriations  amounting  to  $10,000  were  made 
by  Congress,  and  the  navigation  improved  by  dredging  a  channel  from 
40  to  50  feet  wide,  and  from  4  to  5  feet  deep,  through  the  shoaler  i)art8 
of  the  creek,  chiefly  above  the  railroad  bridge. 

A  new  survey  of  the  creek  was  provided  for  in  the  river  and  harbor  act 
of  August  11, 1888,  and  was  made  in  1889.  The  channel  dredged  from 
1872  to  1878  was  found  to  have  maintained  its  dimensions  between  the 
raihoad  bridge  and  the  "  Narrows,"  but  at  other  places  it  had  filled  in. 
The  general  depth  of  water  in  the  creek  remained  substantially  as  in 
1872.  Estimates  for  improving  the  navigation  were  submitted  Janu- 
ary 18, 1890,  and  an  appropriation  of  $10,000  made  by  the  river  and 
harbor  act  of  September  19,  1890. 

The  project  for  the  improvement,  approved  December  4, 1890,  pro- 
poses a  channel  80  feet  wide  and  6  feet  deep,  dredged  through  the 
shoals  where  less  than  6  feet  is  found  between  the  mouth  of  the  creek 
and  the  "  Narrows." 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  $10,014.25  had 
been  expended*    A  channel  80  feet  wide  and  6  feet  deep  had  then  beeu 
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dredged  from  Thorny  Point,  at  the  lower  end  of  the  shoal,  up  to  the 
railroad  bridge,  a  distance  of  12,280  feet. 

During  the  fiscal  year  ending  June  30, 1894,  a  channel  80  feet  wide 
and  6  feet  deep  has  been  dredged  for  a  distance  of  3,823  feet  above  the 
railroad  bridge. 

July  1,  1893,  balance  unexpeDded $4, 985. 75 

June  30,  1894,  aniouut  expeuded  duriug  fiscal  year 3, 550. 98 

July  1,  1894,  balance  unexpended 1,434.77 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 434. 77 

{Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  15, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  * 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

.  (See  Appendix  J  4.) 

5.  Nomini  Creek^  Virginia. — This  stream  is  an  important  tributary  of 
the  Potomac,  which  it  enters  about  82  miles  below  Washington,  D.  C. 

Navigation  was  obstructed  in  1872  by  a  bar  of  sand  and  oyster  shells 
at  its  mouth,  over  which  but  3  feet  could  be  carried  at  low  tide,  and 
the  dangers  and  difficulties  of  passing  the  bar  were  further  increased 
by  a  rapid  current  and  cross  tides.  After  passing  the  bar  8  feet  can 
be  carried  to  Nomini  Ferry,  about  4  miles  above  the  mouth. 

The  original  project  for  the  improvement,  adopted  in  1873,  provided 
for  dredging  a  channel  100  feet  wide  and  9  feet  deep  through  the  bai*. 
The  project  was  modified  in  1879  by  increasing  the  width  to  150  feet, 
and  again  in  1885  by  increasing  the  width  to  200  feet.  In  1890  a  fur- 
ther modification  was  made,  proposing  the  construction  of  two  jetties 
parallel  to  the  outer  channel,  retaining  the  width  of  dredging  at  150 
feet.  The  total  cost  of  this  modified  project  was  placed  at  $72,^.  At 
the  close  oi  work  in  1883  a  channel  about  100  feet  wide  and  9  feet 
deep  had  been  dreclged  through  the  bar.  During  the  suspension  of 
work  from  1883  to  1889  the  cut  was  reduced  in  depth  and  width  by 
deposits  of  sand.  In  1889  the  outer  channel  was  widened  and  redredged 
on  the  westerly  side  for  a  width  ot  94  feet  and  a  length  of  1,470  feet, 
the  depths  being  from  8.9  to  13.8  feet. 

During  the  fiscal  year  ending  June  30,  1891,  the  channel  at  and  out- 
side of  White  Point  was  dredged,  the  width  attained,  being  from  130  to 
150  feet,  and  the  depth  9  feet.  A  riprap  dike  was  built  inside  White 
Point  to  check  the  cross  tidal  currents. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $43,877.11 
had  been  expended.  Two  hundred  linear  feet  of  the  east  jetty  outside 
White  Point  was  finished.  During  the  fiscal  year  ending  June  30, 
1894,  265  linear  feet  of  the  east  jetty  has  been  completed,  making  a 
total  of  465  linear  feet. 

July  1,1893,  balance  unexpended $8,622.89 

Juno  30, 1894,  amount  expended  during  fiscal  year 2, 366. 96 

July  1, 1894,  balance  unexpended 6,255.94 

July  1, 1894,  amount  covered  by  uncompleted  contracts 5, 978. 00 

July  1, 1894,  balance  available 277.94 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amonn t  available  for  fiscal  year  ending  June  30, 1895 5, 277. 94 
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{Amount  (estimated)  required  for  completion  of  exist in|^  project 1  $15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  6.) 

6.  Lower  Mdchodoc  Creek,  Virginia, — Lower  Machodoc  Creek  is  a 
tributary  of  the  Potomac  Eiver,  which  it  enters  on  the  right  about  85 
miles  below  Washington,  D.  G.  It  has  a  navigable  length  of  about 
4  miles,  and  the  lower  part  of  the  stream  afibrds  a  good  harbor  for 
vessels  drawing  12  feet  or  less.  In  1892  navigation  was  obstructed 
by  a  bar  at  the  "if arrows''  2  miles  above  the  mouth,  over  which  but 
4  feet  could  be  carried  at  low  tide.  After  passing  the  bar  depths  of 
from  10  to  14  feet  are  found,  gradually  diminishing,  however,  to  about 
6  feet  at  Drum  Bay,  the  head  of  navigation. 

The  project  for  the  improvement,  based  on  the  survey  of  1892,  made 
subsequent  to  the  appropriation  of  July  13  of  that  year,  provides  for 
dredging  a  channel  9  feet  deep  and  150  feet  wide  through  the  bar  at 
the  "  Narrows,''  at  an  estimated  cost  of  $15,000. 

The  first  appropriation  for  the  improvement  was  made  July  13, 1892, 
the  amount  being  $3,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1893,  $227.65  had  been 
expended.  A  survey  of  the  bar  had  been  made  and  dredging  com- 
menced. 

During  the  fiscal  year  ending  June  30, 1894,  the  dredging  of  the 
channel  through  Narrows  Bar  was  continued  as  far  as  the  available 
funds  would  permit,  and  a  channel  6  feet  deep  and  150  feet  wide 
secured  through  the  bar. 

Jnly  1, 1893,  balance  unexpended $2,772.35 

Jnne  30,  ISH,  amount  expended  during  fiscal  year 2, 635. 74 

July  1, 18M,  balance  unexpended 136.61 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 136. 61 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  6.) 

7.  Patuxent  River ^  Maryland. — The  present  head  of  navigation  on  the 
Patuxeut  Eiver  is  Bristol,  Md.,  about  46  miles  above  the  mouth.  Prior 
to  the  commencement  of  the  improvement  navigation  below  Bristol  was 
obstructed  by  two  mud  bars;  (1)  Swann  Point  Bar,  about  43  miles  above 

*  the  mouth,  having  a  least  depth  of  7.8  feet^  and  (2)  Bristol  Bar,  at 
Bristol,  having  least  depths  in  front  of  the  two  wharves  of  7.6  and  4.2 
feet.  Two  other  bars  below,  viz,  Pope  Shoal  (24  miles  above  the  mouth) 
and  Warren  Beach  Bar  (34  miles  above  the  mouth),  were  mentioned  in 
the  report  of  the  preliminary  examination  as  worthy  of  survey,  but 
they  offer  no  obstruction  to  the  present  standard  of  navigation. 

The  original  project  was  adopted  in  1888,  and  contemplated  dredging 
a  cut  200  feet  wide  and  from  12  to  13  feet  deep  through  Swann  Point 
Bar  and  Bristol  Bar,  so  as  to  secure  a  permanent  channel  about  100  feet 
wide  and  12  feet  deep  at  low  tide.  This  project  was  modified  in  1890, 
so  as  to  provide  for  a  channel  120  feet  wide  and  12  feet  deep  (then 
already  dredged)  at  Bristol  Bar,  and  a  channel  100  feet  wide  and  9  feet 
deep  at  Swann  Point  Bar;  these  last-named  dimensionss  being  ?^glg4^ 
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a«  sufficient  for  the  i)resent  and  immediate  prospective  demands  of 
commerce. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  $10,114.13  had 
been  expended.  A  channel,  120  feet  wide  12  feet  deep  and  794  feet 
long,  had  been  dredged  at  Bristol  Bar,  and  a  channel  9  feet  deep,  about 
100  feet  wide  and  about  2,250  feet  long,  through  Swann  Point  Bar. 

A  survey  of  these  two  bars,  made  in  June,  1894,  shows  that  the  pres- 
ent dimensions  of  channel  are  sufficient  for  the  navigation  of  the  river, 
and  no  further  appropriations  are  recommended. 

Jnly  1, 1893,  balance  uuexpeuded $855. 87 

Jane  30, 1894,  amount  expended  during  fiscal  ye&r 473. 17 

July  1, 1894,  balance  unexpended 382.70 

(Sec  Appendix  J  7.) 

8.  Rappahannock  River,  Virginia. — The  obstructions  to  navigation  of 
the  Eappahaiinock  Eiver  before  improvement  were  nine  bars  between 
Tappaliannock,  41  miles  above  the  mouth,  and  Fredericksburg,  106 
miles  above  the  mouth,  over  which  the  ruling  depths  were  from  4  to 
10.5  feet.  The  chief  obstructions  were  in  the  12.5  miles  of  river  below 
Fredericksburg,  where  seven  of  the  bars  are  found.  Of  these  bars, 
Fredericksburg  Bar,  with  a  least  depth  of  4  feet,  and  Spottswood  Bar, 
4  miles  below  Fredericksburg,  with  a  least  depth  of  6  feet,  caused  the 
most  delay  to  steamboats  and  vessels. 

The  original  project  adopted  in  1871  proposed  a  channel  10  feet  deep 
and  100  feet  wide  through  all  the  bars.  This  was  modified  in  1879  by 
increasing  the  dimensions  of  the  channel  between  Port  Eoyal  and 
Tappahannock  to  16  feet  in  depth  and  200  feet  in  width,  to  accommodate 
the  larger  class  of  vessels. 

Up  to  June  30,  1893,  $90,500  had  been  expended  on  the  original 
project  and  $129,231.27  on  the  modified  project,  making  a  total  of 
$219,731.27,  and  depths  of  from  8.4  to  9.6  feet  secured  through  the 
bars  between  Fredericksburg  and  Port  Royal  by  dredging  and  the 
» construction  of  dikes.  Wrecks  and  snags  obstructing  navigation 
had  also  been  removed. 

During  the  fiscal  year  ending  June  30,  1894,  $11,403.41  lias  been 
expended.  The  channel  through  Fredericksburg  Bar,  which  was  in 
progress  on  June  30, 1893,  has  been  redredged  as  far  as  the  available 
funds  would  permit.  A  channel  100  feet  wide  and  10  feet  deep  was 
dredged  for  a  distance  of  2,500  feet,  while  for  a  farther  distance  of 
2,200  feet  a  ^vidth  of  67  feet  and  a  depth  of  10  feet  were  secured.  The 
material  deposited  behind  the  dikes  at  this  bar  has  been  protected  by 
brush  fences  from  erosion  during  freshets. 

As  each  recurring  freshet  brings  additional  deposits  of  sand  and  silt 
into  the  river,  the  officer  Tn.  charge  recommends  an  annual  appropria- 
tion of  $7,500  for  the  maintenance  of  the  improvement. 

July  1,  1893,  balance  unexpended $14,768.73 

June  30,  1894,  amount  expended  during  fiscal  year 11, 403. 41 

July  1,  1894,  balance  unexpended 3,365.32 

July  1,  1894,  outstanding  liabilities *  1,929. 00 

July  1,  1894,  balance  available 1,436.32 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

Amount  available  for  liscal  year  ending  June  30,  1895 '. 11, 436. 32 


*  $1,916.97  due  on  contract  with  George  E.  Ward,  dated  Anril 
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i Amount  (estimated)  reqaired  for  completion  of  exifitin^  project $137, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  8.) 

9.  Urbana  CreeJcj  Virginia. — ^XJrbana  Creek  is  a  tributary  of- the 
Bappahannock  Eiver,  which  it  enters  16  miles  above  the  mouth. 
Before  improvement  navigation  was  obstructed  by  a  bar  outside  the 
mouth,  over  which  but  C.6  feet  could  be  r^rried,  and  a  shoal  within  the 
creek  having  a  least  depth  of  7  feet. 

The  original  project,  adopted  in  1879,  provided  for  dredging  a  channel 
150  feet  wide  and  10  feet  deep  through  the  outer  bar.  This  project 
was  extended  in  1883  so  as  to  include  dredging  to  10  feet  through  a 
Bhoal  within  the  creek  near  the  town  of  Urbana>i 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $22,206.48 
had  been  expended.  The  channel  through  the  outer  bar  had  been 
dredged  to  a  depth  of  10  feet  and  a  width  of  140  feet,  but  owing  to  the 
action  of  storms  the  width  had  decreased  from  sand  filling  to  110  and 
shoaled  to  depths  of  from  8J  to  9^  feet.  It  was  therefore  necessary  to 
redredge  the  channel  in  order  to  maintain  the  standard  of  navigation. 
This  work  was  in  progress  on  June  30, 1893. 

A  channel  had  also  been  dredged  through  the  shoal  within  the  creek 
from  80  to  170  feet  wide  and  10  feet  deep,  and  dikes  and  jetties  had 
been  built  along  the  sand  spit  to  check  the  movement  of  the  sand, 
which  tends  to  ^ose  the  natural  channel  at  the  end  of  the  spit.  This 
channel  was  widened  70  feet  by  dredging  off  the  end  of  the  sand  spit. 
The  depth  made  was  10  feet  at  low  tide. 

During  the  fiscal  year  ending  June  30, 1894,  the  redredging  of  the 
outer  channel  has  been  completed  as  far  as  the  funds  would  permit, 
and  a  channel  10  feet  deep  and  120  feet  wide  has  been  secured  through 
the  bar. 

Jnly  1,1893,  balance  unexpended $2,293.52 

June  dOf  1894,  amount  ^expended  daring  fiscal  year 2, 277. 63 

Joly  1,  1894,  balance  unexpended 15.89 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

—  • 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 015. 89 

{Amount  (estimated)  required  for-completion  of  existing  project 7, 080. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896      7, 080. 00 
Submitted  in  compliance  "with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  9.) 

10.  Torh  Riverj  Virginia. — The  Painunkey  and  Mattaponi  rivers 
nnite  at  West  Point,  Va.,  to  form  the  York  River,  which  is  41  miles  in 
length  and  empties  into  Chesapeake  Bay  about  16  miles  above  Old 
Point,  Va.  Prior  to  the  commencement  of  the  improvement  naviga- 
tiou  was  obstructed  by  Potopotank  Bar,  9  miles  below  West  Point,  on 
which  the  ruling  depth  was  18.5  feet;  by  West  Point  Bar,  extending 
about  2  miles  below  West  Point,  and  having  a  ruling  depth  of  15,5 
feet,  and  by  shoal  water  in  front  of  the  West  Point  wharves,  at  the 
mouth  of  the  Pamunkey. 

The  original  project  provided  for  a  channel  22  feet  deep  and  200  feet 
wide  throngh  these  bars,  with  an  increased  width  at  the  wharves.  In 
1884  the  proposed  channel  width  was  increased  to  400  feet,  and  in  1887 
tbe  project  was  amended  so  as  to  include  the  construction  of  a  dike 
along  the  flats  on  the  right  of  the  channel  to  contracg.  ^||§b^^'S5$f5©Wie 
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and  maintain  the  depth  dredged,  which  had  decreased  from  continued 
Bilting. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $148,277.60 
had  been  expended  in  the  following  work :  A  channel  105  feet  wide 
and  22  feet  deep  was  dredged  in  1880-'81  through  Potopotank  Bar, 
which  had,  however,  shoaled  in  1890  to  20.8  feet.  A  channel  22  feet 
deep  and  from  161  to  257  feet  wide,  with  a  center  cut  24  feet  deep  and 
40  feet  wide,  had  been  dredged  at  West  Point  Bar  below  the  wharves, 
but  this  channel  has  shoaled  to  such  an  extent  that  much  redredging 
has  been  necessary.  The  channel  in  front  of  the  West  Point  wharves 
has  been  dredged  to  a  width  of  160  feet  and  a  depth  of  22  feet,  the 
length  being  2,700  feet.  The  construction  of  the  dike  at  West  Point 
Bar  had  been  commenced. 

During  the  fiscal  year  ending  June  30, 1894,  7,639  linear  feet  of  sheet- 
pile  dike  has  been  built  at  West  Point  Bar. 

July  1, 1893,  balance  unexpended $45,472.40 

June  30, 1894,  amount  expended  duringfiscal  year 35,822.88 

July  1, 1894,  balance  unexpended 9, 649. 52 

July  1, 1894,  outstanding  liabilities $50.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 5, 330. 42 

5,380.42 

July  1, 1894,  balance  available 4,  269. 10 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

Am  onn t  available  for  fiscal  year  ending  June  30, 1895 24, 269. 10       j 

{Amount  (estimated)  required  for  completion  of  existing  project 95, 050. 00       I 
Amouuttbatcan  be  profitably  expended  infisoal  year  ending  Jnne30, 1896    95, 050. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  10.) 

11.  Mattaponi  River ^  Virginia. — The  Mattaponi  River  is  navigable  for 
small  steamerer  from  its  mouth,  at  West  Point,  Va.,  to  Ayletts,  Va.,  a 
distance  of  about  52  miles,  and  can  be  made  navigable  for  barges  for 
about  26  miles  above  Ayletts  to  Munday  bridge.  The  obstructions  to 
5.5-foot  navigation  are  five  bars  below  Ayletts,  having  ruling  depths  of 
from  2.5  to  3.6  feet,  and  wrecks,  snags,  logs,  and  overhanging  trees. 

There  were  eight  bars  reported  above  ^Ayletts,  but  no  improvement 
of  them  is  proposed. 

The  approved  project  adopted  in  1880  provides  for  a  channel  40  feet 
wide  and  5.5  feet  deep  through  the  bars  below  Ayletts  and  the  removal 
of  logs,  snags,  overhanging  trees,  wrecks,  etc.,  as  far  up  as  Munday 
bridge.  The  river  and  harbor  a<;t  of  July  13, 1892,  directed  the  expend- 
iture of  $1,500  in  improvement  of  the  river  between  Ayletts  and  Guinea 
bridge,  near  Milford  Station,  on  the  Bichmond,  Fredericksburg  and 
Potomac  Railroad. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $20, 098.30 
had  been  expended  in  removing  snags,  wrecks,  logs,  and  other  obstruc- 
tions between  Robinson  Bar  and  Munday  bridge,  a  distance  of  34  miles, 
in  building  2,226  linear  feet  of  dike  at  Robinson  Bar,  and  the  con- 
struction of  the  plant  necessary  for  these  operations. 

During  the  fiscal  year  ending  June  30,  1894,  the  removal  of  snags 
was  continued  under  the  appropriation  of  $4,000  made  July  13,  1892. 

Owing  to  the  shoal  water  found,  only  a  small  part  of  the  work  above 
Ayletts  could  be  done. 
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July  1,  1893,  balance  unexpended $3, 201. 70 

Jane  30,  18S4,  amount  expended  during  fiscal  year 866.81 

July  1,  1894,  balance  unexpended 2,334.89 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 334. 89 

{Amount  (estimated)  required  for  completion  of  existing  project*. 44, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  10, 000. 00 
Submitted  in  conipliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  11.) 

12.  Pamunkey  River,  Virginia. — ^The  Pamunkey  River  has  a  naviga- 
ble length  of  59  miles,  and  empties  into  the  York  Eiver  at  West  Point, 
Va.  Navigation  was  originally  obstructed  by  five  bars  in  the  upper 
part  of  the  river,  and  by  snags,  logs,  and  overhanging  trees. 

The  project  was  adopted  in  1880  and  amended  in  1885,  and  provides 
for  channels  100  feet  wide  and  7  feet  deep  through  Spring  Bar  and 
Skidmore  Bar,  or  to  a  distance  of  47  miles  above  West  Point,  and 
channels  40  feet  wide  and  from  3  to  5  feet  deep  through  the  bars  above, 
together  with  the  removal  of  logs,  wrecks,  snags,  and  overhanging 
trees. 

The  amount  expended  to  June  30, 1893,  was  $18,500.  Snags,  logs, 
and  overhanging  trees  had  then  several  times  been  removed  from  22.5 
miles  of  the  river  between  Garlick  Ferry  and  Hanovertown;  dikes  had 
been  built  at  Spring  Bar  and  Skidmore  Bar,  and  a  channel  95  feet 
wide  and  from  6  to  7  feet  deep  had  been  dredged  through  Skidmore 
Bar.  The  plant  necessary  for  snagging  operations,  pile-driving,  etc., 
had  been  constructed,  being  paid  for  in  part  from  appropriations  for 
this  river. 

During  the  fiscal  year  ending  June  30,  1894,  snags,  logs,  and  simi- 
lar obstructions  were  again  removed  between  White  House  and  Han- 
overtown, a  distance  of  30  miles. 

July  1, 1893,  halanoe  unexpended $3, 000. 00 

Jane  30, 1894,  amount  expended  during  fiscal  year 381. 02 

July  1, 1894,  balance  unexpended 2,618.96 

Amount  appropriated  hy  act  of  August  17, 18W 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 4, 618. 98 

{Amount  (estimated)  required  for  completion  of  exi8tin|^  project 5,000.00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      6, 000.00 
Submitted  in  com])liau(>e  Vitb  requirements  of  Kections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  12.) 

13,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi* 
gation. — Tlie  wreck  of  the  schooner  Samuel  W.  Thomas,  in  St.  Georges 
liiver,  Maryland,  was  reported  on  October  4, 1893,  as  an  obstruction  to 
navigation.  The  usual  notice  of  thirty  days  to  persons  interested  was 
published  and  proposals  for  removing  the  wreck  opened  December  9, 
1893.  A  contract  for  the  work  was  entered  into  for  the  sum  of  $323, 
and  the  wreck  successfully  removed  December  28-31, 1893.  The  total 
expenditure  was  $498.79. 

The  steamer  W,  W.  Coit  was  burned  in  the  Washington  Channel  of 
the  Potomac  River,  !N^ovember  5, 1893,  and  sank  soon  after,  becoming  a 
dangerous  obstruction  to  navigation.  After  the  usual  notice  of  thirty 
days  to  parties  interested,  proposals  were  opened  for  removing  the 
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on  Janaary  2, 1894.    A  contract  for  the  work  was  entered  into  Jann- 
ary  9,  1894,  for  the  sum  of  $1,137,  and  the  removal  of  the  wreck  was 
completed  June  21, 1894.    The  total  expenditure  was  $1,418.98. 
(See  Appendix  J  13.) 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    SOUTHEASTERN   VIE* 
GINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Edward  Burr,  Corps  of 
Engineers;  Division  Engineer,  CoL  William  P.  Craighill,  Corps  of 
Engineers. 

1.  Harbor  of  Norfolk  and  its  approachesy  Virginia. — In  1877,  previous 
to  the  commencement  of  the  present  improvement,  the  harbor  of  Nor- 
folk was  obstructed  by  shoals  at  the  mouths  of  the  Eastern  and  South- 
ern branches,  the  shoal  in  the  Eastern  Branch  being  about  one-third 
of  a  mile  long,  with  a  low-water  depth  of  15  to  16  feet,  and  the  shoal 
in  tbe  Southern  Branch  being  short  and  with  a  depth  of  22  to  23  feet 

The  approaches  to  the  harbor  were  obstructed  by  shoals  at  Sewalls 
Point,  3  miles  long,  with  a  low-water  depth  of  20  feet,  and  at  the  mouth 
of  the  Western  Branch  1  mile  long,  with  a  low- water  depth  of  19  feet 
The  depths  on  these  shoals  and  the  widths  of  the  channels,  particu- 
larly in  the  inner  harbor  where  encroached  upon  by  the  Portsmouth 
and  Berkley  flats,  were  insufficent  for  the  requirements  of  the  port 

The  plan  of  improvement  adopted  in  1878  was  to  deepen  and  widen 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along  Ports- 
mouth and  Berkley  flats  in  the  harbor  proper,  and  to  improve  the 
approaches  to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25 
feet  deep  at  ordinary  low  water  through  the  shoals  at  Sewalls  Point 
and  at  the  mouth  of  the  Western  Branch. 

The  revised  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel, 
not  less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  water,  from 
the  deep  water  in  Hampton  Beads  to  Norfolk  and  the  United  States  navy- 
yard  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in  the  Eastern 
Branch  not  less  than  22  feet  deep  at  ordinary  low  water,  with  a  width 
of  700  feet  at  its  mouth  and  of  not  less  than  300  feet  at  the  Norfolk 
and  Western  Railroad  bridge;  (2)  to  ultimately  dredge  the  entire  area 
bounded  bylines  parallel  to  and  75  feet  from  the  port-warden  lines  to  a 
depth  not  less  than  25  feet  from  Fort  Norfolk  to  the  United  States  navy- 
yard  and  not  less  than  22  feet  from  the  mouth  of  the  Eastern  Branch 
to  Campostella  bridge,  and  to  build  a  bulkhead  at  Berkley  flats. 

To  the  project  of  1885  there  was  added  in  1890,  the  dredging  of  an 
anchorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  not  less 
than  25  feet  at  ordinary  low  water,  at  an  estimated  cost  of  $150,000, 
which  amount  was  added  to  the  original  estimate. 

With  slight  modifications  all  operations  have  been  conducted  in 
accordance  with  the  adopted  projects. 

The  amount  expended  on  this  improvement  to  June  30, 1893,  was 
$743,611.07,  from  which  resulted  a  channel,  not  less  than  500  feet  wide 
and  25  feet  deep  at  ordinary  low  water,  from  Hampton  Boads  to  Nor- 
folk Harbor,  a  channel  of  the  same  depth  and  from  400  feet  to  650  feet 
wide  in  the  Southern  Branch  to  the  United  States  navy-yard,  and  a 
channel  not  less  than  22  feet  deep  at  ordinary  low  water  and  from  500 
feet  to  1,050  feet  wide  in  the  Eastern  Branch  to  the  Norfolk  and  Western 
Bailroad  bridge. 

The  channels  thus  dredged  were  in  good  condition,  with  the  excep- 
tion  of  the  bars  at  Sewalls  Point  and  Lambert  Point,  ^Examina- 
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tions  made  in  August,  1S93,  show  shoal  spots  having  from  23^  to  24  feet 
on  the  former,  and  considerable  shoaling  on  the  eastern  side  of  the 
dredged  channel  through  the  latter. 

One  hundred  and  fifty  tliousand  dollars  was  appropriated  for  this 
improvement  by  act  of  July  13, 1802,  and  a  contract  was  made  with  the 
Morris  and  Gumings  Dredging  Company  of  New  York,  N.  Y.,  to  remove. 
about  1,000,000  cubic  yards  of  material,  the  contract  to  be  completed 
by  December  31, 1893. 

Dredging  was  commenced  under  this  contract  in  November,  1892, 
and  by  June  30, 1893, 917,170  cubic  yards  of  material  had  been  removed 
and  redeposited  on  VV^illoughby  Bank,  to  the  eastward  of  the  Ripraps, 
in  Hampton  Roads.  During  the  past  fiscal  year  50,131  cubie  yards  of 
material  were  excavated  from  the  anchorage  at  the  mouth  of  the 
Western  Branch.  The  contract  was  completed  July  31, 1893,  the  total 
amount  of  material  excavated  being  973,301  cubic  yards. 

The  dredging  at  the  mouth  of  the  Western  Branch  added  2.5  acres 
to  the  proposed  anchorage,  with  a  depth  of  not  less  than  25  feet  at 
ordinary  low  water,  excepting  over  a  number  of  old  wrecks  that  were 
uncovered  by  the  dredging  and  have  not  yet  been  removed.  As  the 
result  of  the  past  operations,  58.5  acres  of  the  proposed  anchorage  had 
been  dredged  and  17  acres  requiring  no  dredging  has  been  made 
available. 

The  expenditures  during  the  fiscal  year  amounted  to  $38,410.74,  and 
were  applied  to  paymente  on  contract,  repairs  to  plant,  ofiice,  and 
operating  expenses,  etc. 

.Inly  1, 1893,  balanco  nnexx»ended $41,456.43 

Jane  30^  1894,  amount  expended  daring  fiscal  year 38, 4 16.  74 

July  1,  li^4,  balance  nnexpended 3,039.69 

Amount  appropriated  by  act  of  Auguflt  17,  189^1 100,000.00 

Anionnt  available  for  fiscal  year  ending  Juno  30,  1895 103, 039.  69 

r  Amount  (estimated)  required  for  completion  of  existing  project 156, 744. 56 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896  156, 744.56 
]  Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  1.) 

J2.  Approach  to  Norfolk  Harbor  and  the  United  States  {Norfolk)  navy- 
yard  between  Lambert  Point  and  Fort  Norfolk. — In  its  original  condi- 
tion this  portion  of  the  approach  to  Norfolk  Harbor  was  obstructed  by 
a  shoal  at  the  mouth  of  the  Western  Branch,  about  1  mile  long,  with  a 
depth  of  10  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  through  this  shoal  a  channel  500 
feet  wide,  with  a  depth  of  not  less  than  25  feet  at  ordinary  low  water. 

The  revised  project  of  188G  is  (1)  to  secure  a  channel  not  less  than 
500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  Lambert 
Point  to  Fort  Norfolk  by  the  constraction  of  a  dike,  and  by  dredging, 
and  (2)  to  ultimately  widen  this  channel  to  within  75  feet  of  a  straight 
line  drawn  from  Port  Norfolk  to  the  deep  water  off  Lambert  Point, 
0,800  feet  of  which  is  the  proposed  port-warden  line,  making  thechay- 
nel  at  least  700  feet  wide. 

The  amount  expended  on  this  imxnrovement  between  July  5,  1884, 
and  June  30,  1893,  was  $197,593.75,  from  which  resulted  a  channel 
between  Lambert  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet 
deep  at  ordinary  low  water,  and  a  channel  of  the  same  depth  and  COO 
feet  wide  from  deep  water  off  Lambert  Point  to  the  port- warden  line. 
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There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1894,  for  this  improvement. 

The  project  of  1886  has  been  completed  with  the  exception  of  the 
dike.    The  survey  of  1889  and  examinations  of  April,  1890,  and  May, 

1891,  did  not  show  any  shoaling  of  the  dredged  channel.  A  survey 
made  in  May,  1892,  showed  a  shoaling  on  the  eastern  side  of  the  chan- 
nel, thought  not  to  be  due  to  natural  causes,  and  a  resurvey  in  August, 

1892,  sbows  a  further  shoaling,  and  partially  confirms  this  view.  It  is 
not  thought  that  the  proposed  dike  will  be  necessary  for  the  mainte- 
nance of  this  channel.  To  maintain  the  projected  depth,  redredging  of 
a  portion  of  the  channel  will  soon  be  necessary,  but  it  can  be  provided 
for  out  of  the  funds  for  improving  harbor  at  Norfolk  and  its  approaches, 
Virginia,  and  no  further  appropriation  will  be  required  for  this  project 
at  present. 

(See  Appendix  K  2.) 

3,  Nansemond  River j  Virginia. — This  river  is  one  of  the  important 
tributaries  of  Hampton  Roads,  Virginia,  and  is  navigable  at  high  water 
for  vessels  drawing  11  feet  as  far  as  the  city  of  Suffolk,  16  miles  from 
its  mouth. 

Five  railroads,  two  of  which  terminate  at  this  place,  put  this  city  in 
communication  with  the  South  and  West,  and  two  lines  of  steamers 
run  between  it  and  Norfolk  and  Baltimore. 

In  1872,  before  any  improvement  was  undertaken,  the  navigable 
channel  of  the  Nansemond  River  was  5  feet  deep  at  low  water,  and  was 
much  obstructed  by  wrecks,  snags,  etc. 

Between  1873  and  1878  the  Government  dredged  the  channel,  wherever 
necessary,  8  feet  deep  at  1o\t  water,  from  Suffolk  to  Hampton  Roads,  at 
a  cost  of  J37.000.  This  depth  not  being  sufficient  to  meet  the  demands 
of  its  growing  commerce,  in  obedience  to  the  requirements  of  the  river 
and  harbor  act  of  August  5,  1880,  an  examination  and  survey  of  the 
river  were  made  to  determine  what  other  improvement  was  necessary. 

The  plan  of  improvement  then  proposed  and  since  adopted  is  to 
secure  a  channel  not  less  than  100  feet  wide  at  bottom,  12  feet  deep  at 
mean  low  waU»r,  from  the  head  of  navigation  to  the  mouth  of  the  West- 
ern Branch,  5.37  miles,  including  a  turning  basin  200  feet  square,  300 
feet  below  Suffolk  bridge,  by  dredging  and  by  the  construction  of  spurs 
HMcl  training  walls:  and  a  channel  of  like  depth  from  the  mouth  of  the 
Western  Branch  to  deep  water  at  Town  Point,  200  feet  wide  at  bottom  at 
its  upper  end,  and  gradually  increasing  to  at  least  400  feet  at  its  lower 
end,  etc.,  the  total  estimated  cost  being,  in  round  numbers,  $152,500. 

The  amount  expended  in  the  present  project  to  June  30,  1893,  was 
$20,908.72,  which  was  applied  to  dredging  a  channel  80  feet  wide  and  12 
feet  deep,  at  ordinary  low  water,  through  Suffolk  Shoal  and  five  other 
shoals  between  Suffolk  and  a  point  3J  miles  below.  A  survey  made  in 
September,  1893,  shows  the  dredged  channel  to  be,  generally,  in  good 
condition.  It  also  shows  other  shoals  requiring  dredging  before  the  con- 
struction of  the  works  of  permanent  improvement  can  be  commenced. 

The  amount  expended  during  the  fiscal  year  was  $25.50,  and  was 
api)lied  to  surveys,  office,  and  incidental  expenses,  etc 

July  1,  1893,  balance  unexpended $31. 28 

June  30, 1894,  amount  expended  during  fiscal  year 25. 50 

July  1,  1894,  balance  unexpended 5. 78 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  j-ear  ending  June  30,  1895 10, 005. 78 
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(Amoant  (estimated)  required  for  completion  of  existing  project $112, 500. 00 
Amount  thatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896    50,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  z  of  river  and 
ha'rbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)eiidix  K  3.) 

4,  Chickdhominy  River ^  Virginia. — This  river  is  one  of  the  principal 
tribataries  of  the  James  River,  and  is  navigable  at  high  water  for  ves- 
sels drawing  12  feet  to  Binn  Bar,  2^  miles  below  Windsor  Shades.  The 
latter  place  is  the  head  of  navigation,  and  is  25  miles  from  the  mouth 
of  the  river. 

Previous  to  any  improvement,  the  channel  from  Binn  Bar  to  Wind- 
sor Shades  was  obstructed  by  several  shoals,  with  a  depth  of  4  to  6 
feet  at  low  water,  and  the  entrance  to  the  river  was  obstructed  by  a  bar. 

The  present  project  of  improvement  is  to  dredge  a  channel  from  100 
to  150  feet  wide,  and  not  less  than  8  feet  deep  at  low  water,  through  the 
shoals  near  the  head  of  navigation,  and  a  channel  200  feet  wide  and 
14  to  15  feet  deep  at  low.  water,  through  the  bar  at  the  entrance.  The 
rise  of  the  tide  is  about  3  feet. 

The  amount  expended  on  the  present  project  to  June  30, 1893,  was 
$2.*>,827.71.  The  channel  through  the  b^  at  the  entrance  to  the  river 
has  been  dredged  to  the  i)nijected  dimensions.  The  channel  through 
the  shoals  between  Binn  Bar  and  Windsor  Shades  has  been  dredged 
to  not  less  than  8  feet  deep  at  low  water,  and  to  a  width  of  60  feet, 
excepting  a  part  of  Windsor  Shades  Bar,  where  the  width  is  40  feet. 

Five  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13,  1892,  and  a  contract  was  made  with  Chester  T.  Caler,  of 
Norfolk,  Va.,  to  do  the  required  dredging,  the  work  to  be  completed  by 
April  30,  1894.  The  contractor  failed  to  begin  work  before  the  expira- 
tion of  the  time  named  and,  upon  his  application,  an  extension  of  sixty 
days  of  the  time  of  completion  was  granted  him.  Work  was  begun 
June  9, 1894,  and  the  contract  had  not  been  completed  at  the  end  of 
the  fiscal  year. 

Seventeen  thousand  four  hundred  and  forty-six  cubic  yards  of  mate 
rial  was  removed,  and  redeposited  by  dumping  from  scows,  in  accord- 
ance with  the  terms  of  his  contract,  resulting  in  an  increase  of  the 
width  of  the  channel  at  Windsor  Shades  Bar  to  100  feet,  with  a  depth 
of  8  feet  at  ordinary  low  water. 

The  funds  available  for  the  present  contract  will  practically  com- 
plete the  present  project,  and  furnish  all  the  facilities  necessary  for  the 
transportation  interests  on  this  stream.  No  further  appropriations  are 
necessaiy. 

The  amount  expended  during  the  fiscal  year  was  $2.20. 

July  1,  1893,  balance  unexpended $5, 172. 29 

June  30,  1894,  amount  expended  during  fiscal  year 2. 20 

July  1,  1894,  balance  unexpended 5, 170. 09 

July  1,  1894,  outstanding  liabilities $2,267.98 

July  1,  1894,  amount  covered  by  uncompleted  contracts 2,  432. 02 

4, 700. 00 

July  1,  1894,  balance  available 470.09 

(See  Appendix  K  4.) 

5.  Appomattox  River ^  Virginia. — This  river  is  one  of  the  principal 
tributaries  of  the  James  River,  into  which  it  empties  at  City  Point,  Va. 
It  is  navigable  as  far  as  the  city  of  Petersburg,  about  11  miles  from  its 
mouth,  and  before  improvement  had  a  tortuous  channel,  obstructed  by 
shoals,  over  which  there  was  about  6J  feet  of  water  at  high  tide. 

The  project  for  this  improvement  was  adopted  in  1870,  and  provided 
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for  a  channel  60  feet  wide  at  bottom,  and  12  feet  deep  at  ordinary  high 
water.  As  subsequently  modified,  the  project  is  to  provide  a  channel 
from  Petersburg  to  natural  deep  water  at  Point  of  Rocks,  80  feet  wide 
at  the  bottom  and  12  feet  deep  at  ordinary  high  water,  by  dredging, 
by  constructing  regulating  and  contracting  works,  and  by  making  a 
cut-off  called  Puddledock  Cut.  With  slight  modifications  of  details 
all  operations  have  been  conducted  in  accordance  with  this  project. 

This  stream  is  subject  irregularly  to  freshets,  by  which  large  quan- 
tities of  sand  are  brought  down  and  deposited  in  the  navigable  portion 
of  the  river.  The  currents  of  ordinary  stages  of  the  river  have  not  suf- 
ficient power  to  lemove  the  shoals  thus  formed,  and  the  sum  of  $10,000 
per  annum  isestimated  as  required  fortheir  removal  by  dredging,  and  for 
repairing  damages  to  contracting  and  regulating  works  by  freshets  and 
deterioration.  The  sums  appropriated  for  this  improvement  have  for 
many  years  been  but  little  in  excess  of  the  amount  required  for  the 
repairs  to  the  channel  and  the  works  already  constructed.  The  com- 
pletion of  the  permanent  improvement  of  the  river  has  consequently 
dragged  beyond  all  reason,  and  the  apparent  cost  of  the  improvement 
has  been  much  in  excess  of  the  original  estimates,  while  the  actual 
amount  expended  in  accordance  with  these  estimates  has  been  but  a 
small  proportion  of  the  total  expenditures. 

The  amount  expended  by  the  United  States  on  this  improvemeut  to 
June  30, 1893,  was  $410,043.63. 

By  1875  a  channel,  60  feet  wide  and  12  feet- deep  at  ordinary  high 
water,  had  been  secured  from  Petersburg  to  Point  of  llo<'.ks,  by  dredg- 
ing such  shoals  as  required  it,  and  by  making  a  cut-off  called  Puddledock 
Cut.  This  channel  was  subsequently  increased  in  width  to  80  feet, 
and  has  been  maintained  with  a  depth  of  11  to  12  feet  as  constantly 
as  possible  by  redredging  shoals  formed  by  freshets  and  by  construct- 
ing contracting  and  regulating  works. 

The  redredging  of  shoals  formed  by  the  winter  and  spring  freshets  was 
begun  in  April,  1894.  The  dredged  channels  on  the  shoal  on  Magazine 
Bend  and  in  the  South  Channel,  below  Gatlings  Landing,  have  been  ob- 
literated. The  shoal  at  the  Closure  Dike  shows  encouraging  signs  of 
imx)rovement,  due  to  the  action  of  the  low  dam  constructed  behind  the 
dike,  and  it  is  hoped  that,  after  the  channel  is  well  opened,  no  further 
great  amount  of  dredging  will  be  necessary  on  this  shoal  in  the  future. 

The  total  amount  dredged  during  the  year  was  17,150  cubic  yards,  of 
which  4,900  cubic  yards  was  removed  from  Magazine  Bend,  1,050  cubic 
yards  from  the  shoal  at  the  Closure  Dike,  and  10,300  cubic  yards  from 
the  shoal  below  the  mouth  of  the  South  Channel.  The  material  from 
Magazine  Bend  and  the  Closure  Dike  was  placed  behind  the  Closure 
Dike  dam  to  strengthen  it. 

The  dredging  was  done  by  hired  labor,  the  use  of  the  Government 
plant,  and  the  hire  of  the  dredge  belonging  to  the  city  of  Petersburg. 
The  average  cost  was  18  cents  per  cubic  yard. 

The  amount  expended  during  the  fiscal  year,  $5,278.31,  was  applied 
to  the  above  work,  to  office  and  incidental  expenses,  the  care  and 
repair  of  plant,  etc. 

July  1,  1803,  balance  unexpended $7, 280. 87 

June  yiO,  1894,  amount  expended  during  fiscal  year 5, 278. 31 

July  1, 1894,  balance  unexpended 2,002.56 

July  1, 1894,  outstanding  liabilities 480.00 

July  1, 1894,  balance  available 1,522.56 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895..-.  DigitJ^£i.i:iy.^QOk 6, 522. 56 
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'  AmouDt  (estimated)  required  for  the  completion  of  existing  project $48, 090. 00 

For  maintenance  and  repairs  for  fiscal  year  ending  Jane  30,  1896 10, 000. 00 

Amount  that  cnn  be  profitably  expended  in  fiscal  year  ending  J  luio  30^896    58, 090. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  5.) 

0.  Inland  water  route  from  Iforfolky  Ya.j  to  Albemarle  Sound^  North  Car- 
olinay  through  Currituck  Sound. — ^This  is  one  of  tlie  most  important  links 
in  the  chain  of  inland  water  communication  along  the  Atlantic  coast. 

It  connects  Chesapeake  Bay  with  Albemarle  Sound,  and  is  composed 
of  the  following  bodies  of  water :  Elizabeth  Eiver,  North  Landing  liiver, 
Cuiyituck  Sound,  Coanjok  Bay,  Forth  River,  and  the  Albemarle  and 
Chesapeake  Canal.  With  the  exception  of  the  canal,  which  was  con- 
structed and  is  maintained  by  private  enterprise,  all  are  ii.atnral  water- 
ways. 

Before  any  improvement  was  undertaken  by  the  Government  there 
was  over  this  route  an  indifferent  channel  5  to  7  feet  deep  at  low  water, 
the  navigation  of  which  was  obstructed  by  overhanging  growth,  snags, 
and  sharp  bends  in  all  the  rivers. 

The  project  adopted  was  to  secure  a  channel  80  feet  wide  and  9  feet 
deep  at  low  water  over  the  entire  route,  about  58  miles,  by  dredging, 
by  removing  obstructions,  and  by  constructing  a  dike. 

Steady  progress  has  been  made  toward  securing  this  result,  and  at 
present  the  regular  steamboat  lines  running  between  North  Carolina 
ports  and  Norfolk  and  Baltimore  employ  vessels  whoso  maximum 
dimensions  are:  Length,  190  feet;  width,  25.2  feet;  draft,  8  feet,  and 
tonnage,  421  tons. 

In  the  river  and  harbor  acts  before  that  of  September  19, 1890,  three 
separate  items  were  inserted  for  this  improvement;  in  that  of  Septem- 
ber 19, 1890,  and  in  subsequent  acts,  one  item  was  made  to  cover  the 
entire  route. 

Since  the  appropriation  of  September  19, 1890,  $9,300.23  had  been 
exi>ended  on  this   mprovement  to  June  30, 1892. 

Nine  thousauti  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13, 1892,  and  a  contract  was  made  with  Chester  T.  Caler,  of 
Norfolk,  Va.,  to  do  the  required  dredging,  the  work  to  be  completed  by 
April  30, 1894.  Dredging  on  North  River,  North  Carolina,  was  com- 
menced under  this  contract  on  February  28, 1894,  and  completed  April 
16,  1894.  Thirty-nine  thousand  two  hundred  and  seventy-six  cubic 
yards  of  material  and  34  saw  logs  were  removed  and  redeposited 
in  accordance  with  the  contract.  A  channel  80  feet  wide  and  9  feet 
deep  at  low  water  and  5,150  feet  long  was  dredged  from  the  southern 
end  of  the  North  Carolina  cut  of  the  Albemarle  and  Chesapeake  Canal 
to  a  point  southward  2,000  feet  from  Beacon  No.  9. 

Twenty- five  thousand  seven  hundred  and  twenty-four  cul)ic  yards  was 
dredged  in  deepening  the  channel  in  Currituck  Sound,  between  Bejvcons 
No.  5  and  No.  0.  A  channel  70  feet  wide  and  9  feet  deep  at  low  water 
was  dredged  for  a  length  of  4,300  feet,  beginning  at  Beacon  No.  C. 

The  total  amount  dredged  during  the  year  was  05,000  cubic  yards. 

The  amount  expended  during  the  fiscal  year  was  $9,623.23,  and  was 
applied  to  payments  on  contract,  office,  and  incidental  expenses,  etc. 

July  1, 1893,  Lalanco  unexpended $9, 699. 74 

Juno  30,  1894,  amount  expended  during  fiscal  year 9, 623. 23 

Jnly  1,  1894,  balance  unexpended 76. 51 

Amoniit  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amonn  t  ay ailable  for  fiscal  year  ending  Juno  30,  1895 DieitLzed  i)y  kj.*.     10, 076. 51 
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{Amount  (estimated)  required  for  completion  of  existing  project $39, 667. 08 
Amount  that  can  be  prontably  expended  iu  fiscal  year  ending  June  30, 1896    39  667. 08 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  6.) 

7.  North  Landing  River^  Virginia  and  North  Carolina. — This  river 
forms  a  part  of  the  "  Inland  water  route  from  Norfolk  Harbor  to  Albe- 
marle Sound,^  described  above. 

Before  improvement  the  navigation  of  this  river  was  obstructed  by 
shoals  over  which  the  depth  was  0  feet  at  low  water,  by  snags,  and  by 
sharp  bends. 

The  plan  of  improvement,  adopted  in  1879,  was  to  secure  a  channel 
80  feet  wide  and  9  feet  deep  at  low  water  by  dredginp:  shoals  and 
removing  bends  and  obstructions. 

This  project  was  completed  June  30, 1884,  at  a  cost  of  $49,777.34,  and 
the  desired  channel  obtained  over  a  distance  of  17  miles.  Since  that 
time  $6,379.54  has  been  expended  on  this  river  in  removing  sunken  logs 
which  have  become  detached  from  passing  rafts,  making  a  total  expend- 
iture on  this  improvement  to  June  30,  1893,  of  $56,156.88. 

The  river  was  last  cleared  of  sunken  logs  in  August  and  September, 
1892,  these  obstructions  having  by  that  time  become  troublesome  to 
navigation. 

The  method  adopted  for  rafting  logs  in  these  waters  is  very  faulty, 
resulting  in  a  considerable  loss  of  logs  to  the  owners  and  the  material 
obstruction  tc  navigation  on  this  river  and  the  connecting  portions  of 
the  '^  Inland  water  route,''  by  decreasing  the  available  navigable  depth 
by  at  least  1  foot,  and  by  remaining  a  menace  to  the  hulls  and  i>ropel- 
lers  of  passing  vessels. 

These  sunken  logs  are  now  the  controlling  element  of  the  available 
depth  in  these  streams,  and  the  desirability  of  doing  any  further  dredg- 
ing while  the  rafting  business  is  carried  on  under  the  present  system  is 
questionable. 

There  were  no  expenditures  during  the  fiscal  year.  There  is  still  a 
small  balance  available  for  the  continuance  of  operations,  and  no  fur- 
ther appropriation  for  this  work  is  necessary. 

July  1, 1893,  balance  unexpended $1,512.81 

July  1, 1894,  balance  unexpended 1,512.81 

(See  Appendix  K  7.) 

S.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.—  Wrecks  of  the  schooners  LuiUy  Edith  Berwind^  and  Mary  E,H. 
G,  Dove, — The  three-masted  wooden  schooner  Lulu^  loaded  with  coal, 
went  ashore  on  the  Horseshoe,  Chesapeake  Bay,  and  became  a  wreck. 
The  four-masted  wooden  schooners  Edith  Berwind  and  Mary  E. 
H.  G,  Dow^  loaded,  respectively,  with  phosphate  rock  and  with  coal, 
went  ashore  on  the  Nautilus  Shoal  and  the  Outer  Middle  Ground,  res- 
pectively, Cape  Charles,  Virginia,  and  became  wrecks.  They  were 
allowed  by  their  owners  to  remain  as  obstructions  to  navigation  for 
periods  longer  than  two  months,  and,  it  having  become  apparent  that 
their  owners  did  not  propose  to  remove  them,  the  thirty  days'  notice 
required  by  law  was  published  and  specifications  for  their  removal 
were  issued. 

A  contract  was  entered  into  on  June  19, 1893,  with  W.  H.  French,  of 
Norfolk,  Va.,  for  their  removal,  at  a  cost  of  $1,500  for  the  Lulu^  $1,700 
for  the  Edith  Berwind,  and  $1,800  for  the  Mary  E.  H.  G.  Bow,  the  work 
to  be  commenced  by  July  1. 1893,  and  completed  by  August  SI.  1893. 
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Operations  were  commenced  under  this  contract  on  July  3, 1893,  and 
completed  August  1, 1893. 
The  total  cost  of  the  removal  of  the  three  wrecks  was  $5,181.92. 
(See  Appendix  K  8.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  VIRGHaA, 
NORTH  CAROLINA,  AND  SOUTH  CAROLINA. 

This  district  was  in  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Eugi- 
neers,  with  Lieut.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  under  his 
immediate  orders;  Division  Engineer,  Col.  William  P.  Craighill,  Corps 
of  Engineers. 

1.  Roanoke  River^  North  Carolina, — When  the  United  States  com- 
menced this  improvement,  in  1872,  navigation  by  vessels  of  10  feet  drafb 
was  embarrassed  by  the  wreck  of  a  gunboat  C  miles  above  the  mouth 
of  tbe  river  and  by  war  obstructions  at  two  other  points  9  and  13  miles 
above  its  mouth.  The  river  was  also  somewhat  obstructed  for  that 
draft  by  snags  in  the  channel  and  by  leaning  trees  67  miles  to  Indian 
Highland  Bar;  thence  62  miles  up  to  Weldon  its  channel  depth  on  the 
bars  was  not  less  than  about  5  feet  during  about  eight  months  annu- 
ally, affording  a  continuous  low- water  uavigatiou  of  not  more  than  2  or 
3  feet,  and  its  channel  was  badly  obstructed  by  snags,  logs,  stumps, 
and  leaning  and  overhanging  trees. 

The  original  project  of  1872  is  to  secure  at  all  seasons  of  the  year  an 
unobstructed  channel  with  a  least  width  of  50  feet  from  the  mouth  129 
miles  to  Weldon,  with  a  low- water  depth  of  5  feet  from  Hamilton  67 
miles  to  Weldon,  and  to  clear  the  natural  channel  of  snags  and  artifi- 
cial obstructions  from  the  mouth  62  miles  to  Hamilton  to  the  depth 
requisite  for  vessels  navigating  the  North  Carolina  sounds,  which  draw 
not  more  than  8  feet,  by  removing  the  war  obstructions,  snags,  fallen 
and  overhanging  trees,  sand  bars,  and  ledges  by  dredging;  the  construc- 
tion of  training  dikes,  aud  blasting,  at  an  estimated  cost,  at  the  high 
prices  of  that  time,  of  $269,000. 

To  June  30,  1893,  $144,471.97  had  been  expended  upon  the  improve- 
ment. 

At  that  date  the  natural  channel  depth  was  not  less  than  10  feet 
from  the  mouth  67  miles  to  Indian  Highland  Bar  at  extreme  low  water, 
and  was,  at  ordinary  low  water,  not  less  than  5  feet  thence  62  miles  to 
Weldon,  excei)t  upon  sand  bars  150  feet  long  at  Spring  Gut  21  miles 
above  Hamilton,  about  1,600  feet  long  at  Halifax  57  miles  above  Ham- 
ilton, and  about  800  feet  long  1\  miles  below  Weldon,  and  upon  a  ledge 
of  rock  about  2,800  feet  in  length,  extending  from  old  Weldon  Ferry 
Up  to  old  Weldon  Landing,  the  depth  at  these  four  localities  being 
about  4  feet  at  ordinary  low  water,  assumed  at  the  zero  of  the  Weldon 
gauge. 

From  a  point  about  8  miles  below  Hamilton  at  intervals  down  about 
21  miles  to  Cades  Eddy,  33  miles  above  the  mouth,  the  removal  of 
snags  from  the  channel  and  the  clearing  of  the  banks  at  bends  was 
requisite,  and  between  a  point  7  miles  above  Hamilton  and  a  point  43 
miles  above  it,  the  trimming  of  about  12J  miles  of  single  bank  was 
needful ;  otherwise  the  river  was  in  good  navigable  condition. 

With  the  amount  applied  during  the  fiscal  yearending  June  30, 1894, 
40J  miles  of  channel  extending  from  a  point  12^  miles  to  a  point  52 
miles  above  the  mouth,  and  11  miles  of  channel  extending  from  a  point 
119  miles  above  the  mouth  down  to  a  point  108  miles  above  the  mouth, 
have  been  cleared  of  snags;  also  17.7  miles  of  single  bank  Rj^grQ^f^ed 
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along  34  luiles  from  a  point  52  miles  above  the  mouth  of  the  river  have 
beeu  cleared  of  obstructions. 

July  1,  1893,  balance  iinoxpendeil $44,829.14 

June  30,  1894,  amount  expended  during  fiscal  year 13, 774. 14 

Julv  1,  1891,  balance  unexpended 31, 055. 00 

July  1,  1894,  outstanding  liabilities $398. 18 

July  1,  1894,  amount  covered  by  uncompleted  contracts 5,000.  00 

5,398.18 

July  1,  1894,  balance  available 25,656.82 

Amount  appropriated  by  act  of  August  17,  1894 30, 000. 00 

Amount  available  for  liscal  year  ending  Juno  30,  1895 55, 656. 82 

(See  Appendix  L  1.) 

Z  Pasquotank  Rivm-,  North  Carolina, — When  the  United  States 
began  this  improvement,  in  1891,  the  river  had  a  wide  channel,  nowhere 
less  than  9^  feet  deep  in  calm  weather  and  8  feet  in  northerly  winds, 
from  Albemarle  Sound  up  17  miles  to  Elizabeth  City,  and  a  narrower 
but  good  channel,  but  little  obstructed,  not  leas  than  7  feet  deep  13 
miles  farther  up,  to  the  entr.mce  to  the  Dismal  Swamp  Canal  at  the 
lower  end  of  Turners  Cut;  thence  about  5  miles  to  the  original  terminus 
of  the  canal  and  upper  end  of  Turners  Cut  in  a  tributary,  the  Moccasin 
Track,  1,100  feet  above  its  confluence  with  the  river,  the  natural  depth 
was  not  less  thanS  feet,  the  channel  very  sinuous,  and  badly  choked  with 
snags  and  stumps,  and  obstructed  by  overhanging  trees,  and  above  the 
Moccasin  Track  the  river  was  likewise  choked  and  obstructed. 

The  original  project  of  1889  was  first  to  clear  the  5  miles  of  channel 
in  the  river  and  Moccasin  Track  from  the  lower  end  of  Turners  Cut  to 
the  original  terminus  of  che  canal  to  permit  boats  passing  through  the 
canal  to  avoid  Turners  Cut,  which  had  shoaled;  and,  second,  to  clear 
out  the  river  G  miles  farther  to  Lebanon  bridge,  for  navigation  by  i)ole 
or  flat  boats,  at  an  estimated  cost  of  $9,000. 

By  letter  of  August  3,  1892,  the  Chief  of  Engineers  authorized  the 
application  of  $3,0:0,  appropriated  by  act  of  July  13,  1892,  to  be 
restricted  to  the  removal  of  such  obstructions  from  the  channel  below 
the  lower  mouth  of  Turners  Cut  as  interfere  with  boats  of  the  draft, 
about  3  feet,  that  can  be  carried  through  the  canal,  because  as  great  a 
draft  can  be  carried  through  Turners  Cut,  because  boats  traversing 
the  canal  continued  to  use  Turners  Cut  in  preference  to  the  sinuous 
and  longer  route  in  the  river  and  Moccasin  Track,  where  a  practicable 
channel  had  been  cleared  for  them  in  1891,  and  because  of  the  very 
littli^  commerce,  merely  by  flat  or  pole  boats,  in  the  river  above. 

The  sum  of  $4,497.17  had  been  expended  to  June  30, 1893. 

At  that  date,  for  boats  of  the  draft  that  can  navigate  the  canal, 
the  river  channel  was  unobstructed  up  to  the  entrance  of  the  canal  at 
the  lower  mouth  of  Turners  Cut. 

No  work  has  been  done  upon  the  river  dnring  the  fiscal  year  ending 
June  30,  1894. 

July  1,  1893,  balance  unexpended $1, 508. 83 

June  30,  1894,  amount  expended  during  fiscal  year 9. 98 

July  1 ,  1894,  balance  unexpended 1, 498. 85 

July  1,  1894,  outstanding  liabilities 57.50 

July  1,  1894,  balance  available 1,441. 35 

Amount  appropriated  by  act  of  August  17,  1894 1, 000. 00 

« 

Amount  available  for  fiscal  year  ending  June  30,  1895 -.. j-vv^^ A^^-  35 

(See  Appendix  L  2.)  ^'s' '^^^  ^^ ^OO^VL 
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3.  Mackeyi  Creckj  Korih  Carolina. — When  the  United  States  began 
to  improve  it  in  1892  the  depth  was  only  7  feet  in  the  somewhat  cir- 
cuitous channel  on  the  shoal  at  the  mouth  of  the  creek  in  Albemarle 
Sound. 

The  project  of  1889  was  to  dredge  a  straight  channel  9  feet  deep, 
100  feet  wide,  and  about  2,100  feet  long  through  the  shoal,  modified  m 
May,  1892,  by  increasing  the  width  of  the  channel  to  140  feet. 

To  June  30, 1893,  $14,501.04  had  been  expended  upon  this  improve- 
ment, and  a  channel  2,200  feet  long,  140  feet  wide,  and  9  feet  deep  had 
been  dredged  through  the  shoal  in  completion  of  the  project. 

No  money  has  been  expended  for  its  maintenance  during  the  fiscal 
year  ending  June  30, 1894. 

July  1,  1893,  balance  iinexpeiuled $603.55 

June  30,  1894,  amouu  t  expended  during  fiBcal  year 139. 06 

July  1,  1894,  balance  unexpended 464.49 

July  1,  1894,  outstanding  habilities .' 50.00 

July  1,  1894,  balance  available 414.49 

(See  Appendix  L  3.) 

4.  Ocracolce  Inlet ^  North  Carolina, — ^In  1828,  when  the  United  States 
began  to  improve  the  inlet,  vessels  drawing  9  feet  could  cross  the  ocean 
bar  and  enter  the  inlet  at  low  water;  but  the  channel  through  the 
shoals  immediately  within  the  inlet  into  Psimlico  Sound  was  not  prac- 
ticable for  vessels  drawing  more  than  5  feet. 

In  1837  the  sum  of  $133,732.40  was  expended,  producing  an  increase 
of  3J  feet  in  the  depth  of  one  of  the  channels  to  Pamlico  Sound  and 
"a  material  increase  in  the  number  of  vessels  seeking  this  outlet  from 
North  Carolina  ports  to  the  sea,''  but  the  shoaling  of  the  dredged 
channel  and  destruction  of  a  jetty  constructed  to  prevent  it  led  to  the 
abandonment  of  the  improvement. 

In  1891,  when  the  inlet  was  surveyed  preparatory  to  resuming  its* 
improvement  with  the  sum  of  $90,000  appropriated  by  the  act  of 
September  19,  1890,  the  depth  in  the  channel  on  the  bar  was  not 
less  than  14  feet  at  low  water  and  on  the  inner  shoals  was  7  feet  in 
the  channel  then  navigated  and  5  feet  in  the  channel  selected  for 
improvement. 

The  project  of  1889  was  to  dredge  a  channel  300^ feet  wide  and  about 
G,000  feet  long  through  the  inner  shoals,  at  an  estimated  cost,  if  10 
feet  deep,  of  $100,000;  if  13  feet  deep,  of  $190,000;  and  if  15  feet  deep, 
of  $280,000,  with  the  possible  construction  of  necessary  protecting 
dikes  at  an  additional  cost  of  $320,000,  aggregatiug  $600,000. 

To  June  30, 1893,  $5,128.15  had  been  expended. 

At  that  date  the  channel  to  be  improved  on  the  inner  shoals  had  been 
surveyed  but  no  dredging  had  been  done,  and  the  depth  on  the  ocean 
bar  had  diminished  to  12  feet  at  mean  low  water. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1894,  a  careful  supplemental  survey  of  the  inner  shoals  and  an  exten- 
sive series  of  current  and  tidal  observations  in  their  several  channels 
have  been  made  and  completed  and  final  detailed  report  thereon  sub- 
mitted. 

In  Jply,  1894,  a  modification  of  the  project  for  this  work  was  approved, 
and  provides  for  improving  Wallace  Channel  by  dredging  to  a  depth 
of  9  feet  on  Royal  Shoal  to  obtain  a  channel  with  a  bottom  width  of  300 
feet  and  to  a  depth  of  9  feet  at  Beacon  Island  Slue,  at  an  estimated 

cost  of  $51,513.39.  Digitized  by  V^OOgie 
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July  1, 1893,  balance  unexpended .', $99, 876.  fe 

June  30, 1894,  amount  expended  during  fiscal  year ^ 4, 864. 58 

July  1, 1894,  balance  unexpended * 95,012.27 

July  1, 1894,  outstanding  liabilities .- 82. 68 

July  1, 1894, balance  available .' 94,979.59 

(See  Appendix  L  4.) 

5.  Fishing  Creek^  ^orth  Carolina. — From  its  confluence  witli  the  Tar 
Eiver,  56  miles  above  Pamlico  Sound,  for  about  50  miles  up  to  Bel- 
lamys Mill,  Fishing  Creek  averages  about  75  to  100  feet  wide,  and  has 
a  channel  of  good  pra<5ticable  width  for  small  steamboats.  September 
19,  1890,  when  the  first  appropriation  was  made  for  its  improvement, 
the  controlling  channel  depth  on  its  bars  was  3  feet  at  the  average  high- 
water  stage  of  winter  and  spring.  From  its  mouth  about  17  miles  tcf 
Savages  bridge  the  channel  was  more  or  less  obstructed  by  submerged 
snags;  for  the  lower  and  greater  part  of  the  25  miles  thence  to  the 
vicinity  of  the  Wilmington  and  Weldon  Railroad  bridge  it  was  . 
obstructed  by  many  submerged  snags  and  by  large  masses  of  trees  and 
logs,  forming  in  many  places  dense  barricades  spanning  the  creek  and 
making  its  descent  slaw  and  tedious  in  a  skiff. 

From  the  railroad  bridge  about  8  miles  up  to  Bellamys  Mill  thechaur 
nel  was  impracticable  on  account  of  its  sinuous  character  around  a 
short  ledge  of  rock,  masses  of  rock  projecting  from  the  concave  bank 
at  six  sharp  bends,  many  leaning  trees,  and  more  or  less  submerged 
snags.     In  summer  the  channel  depth  is  but  a  few  inches. 

The  project  of  1889  is  "  to  clear  out  its  natural  obstructions  from  its 
mouth  up  to  Bellamys  Mill  at  a  total  expense  of  about  $25,000." 

No  money  has  been  expended  upon  its  improvement  to  June  30, 1894, 
as  the  benefit  to  navigation  resulting  from  improvement  of  the  creek 
would  be  very  restricted  and  not  commensurate  with  the  cost,  and  the 
subject  Avas  reported  to  Congress,  on  pages  1377  to  1380  of  the  Annual 
•Report  of  Chief  of  Engineers  for  1893,  for  its  further  instructions, 
which  are  still  awaited. 

July  1,  1893,  balance  unexpended $15,000.00 

July  1.  1894, balance  unexpended 15,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      barbor  acts  of  1866  ^i\  1867. 

(See  Appendix  L  5.)  *  *  ' 

6*.  Pamlico  and  Tar  rivers^  North  Carolijia* — (One  river,  called  the  Pam- 
lico below  and  the  Tar  above  Washington). — When  the  United  States 
began  to  improve  it,  in  1877,  its  channel  was  obstructed  in  two  places' 
below  Washington  by  piles;  just  below  Sparta  by  scuttled  lighters; 
1  mile  below  Tarboro  by  the  wreck  of  a  steamer;  immediately  below 
Washington  by  a  bar  with  a  depth  of  5  feet  at  low  water  on  its  crest  i& 
the  channel;  between  Washington  and  Tarboro  the. available  depth 
exceeded  2  to  3  feet  not  more  than  eight  months  annually,  and  above 
Washington  the  entire  river  was  more  or  less  obstructei  by  snags,  logs, 
and  stumps  in  its  channel  and  by  trees  overhanging  from  its  banks. 

The  project  is  that  adopted  in  1875  to  secure  by  dredging  and  removal 
of  war  obstructions  a  clear  and  safe  channel  9  feet  deep  at  low  water 
up  to  Washington,  extended  in  1879  to  clear  a  channel  60  feet  wide,  3 
feet  deep  at  low  water  22  miles  farther  to  Greenville,  and  20  inches 
deep  at  low  water  26  miles  farther  to  Tarboro;  again  extended  in  1889 
to  clear  the  river  to  its  natural  dimensions  40  miles  farther  to  Little 
Falls,  2  miles  below  Eocky  Mount,  by  removal  of  war  obstructions, 
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snags,  logs,  stumps,,  and  overhanging  trees,  at  a  total  final  cost  esti- 
mated in  1891  at  $137,200. 

1*0  June  30, 1893,  $84,926.56  had  been  expended  upon  this  work. 

At  that  date  vessels  could  carry  7J  feet  of  vrater  at  all  seasons  up 
the^' Pamlico  39  miles*to  Washington,  whence  22  miles  to  Greenville 
tliere  was  a  channel  3  feet  deep  at  low  water,  but  only  35  feet  in  width 
at  Red  Banks  Shoal,  2  miles  below  Greenville,  which  considerably  cur- 
tailed the  time  annually  during  which  steamboats  could  ascend  to 
Greenville.  From  Greenville  26  miles  to.  Tarboro  the  channel  depth  at 
low  water  was  not  less  than  20  inches  as  prescribed  in  the  project. 
The  channel  about  1  mile  below  Washington  was  obstructed  by  stumps 
found  with  frequency  for  about  1,100  feet  and  with  infrequency  for  an 
additional  650  feet.  Between  Washington  and  Tarboro  there  were 
scattering  snags  in  the  channel. 

Although  the  channel  from  Tarboro  up  40  miles  to  Little  Falls  had- 
been  cleared  of  snags  and  trees,  only  one  small  boat  ran  a  distance  of 
3  miles  above  Tarboro. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 
1894,  of  the  1,100  feet  most  obstructed  by  stumps  below  Washington, 
500  lineaj*  feet  has  been  cleared  and  653  linear  feet  of  dike  built  on 
the  shoal  at  Bed  Banks,  which  has  so  improved  it  that  it  has  ceased  to 
be  an  obstruction,  and  there  is  now,  from  Washington  48  miles  to  Tar- 
boro, a  channel  of  the  dimensions  prescribed  in  the  project. 

Joly  1, 1893,  balance  uoexpeiided $3,566.41 

June  30, 1894,  amount  expended  during  fiscal  year 1 2, 922. 20 

July  1,1894,  balance  unexpended 644.21 

July  1, 1894,  outstanding  liabilities 119.04 

July  1, 1894,  balance  available » 525.17 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

L         Amount  available  for  fiscal  year  ending  June  30, 18^5 10, 525. 17 

^      f  Amount  (estimated)  required  for  completion  of  existing  project 39, 200. 00 

J 'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1896    10, 000. 00 
•    I  Submitted  in  compliance  wltK  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  6.) 

7,  Contentnia  Creek,  North  Carolina, — When  the  United  States  began 
to  improve  it,  in  1881,  it  was  badly  choked  with  fallen  timber,  snags, 
logs,  and  stumps;  also  obstructed  by  .sand  bars,  and  navigation  ren- 
dered exceedingly  difficult,  in  many  places  next  to  impossible,  by  the 
dense  overhanging  growth. 

The  project  of  1881  is,  by  clearing  it  of  these  obstr\ictions,  to  obtain, 
from  its  Cf)nfluence  with  the  Neuse  63  miles  to  Stantonsburg,  a  depth 
of  not  less  than  3  feet  during  the  higher  stages  of  about  9  months' dura- 
tion annually,  ali  a  cost  estimated,  in  1888,  at  $77,500. 

To  June  30, 1803,  $56,614.41  had  been  expended  upon  this  work. 

At  that  datethe  reclearing  of  the  channel  from  the  mouth  31  miles 
dp  te  Snow  Hill  was  in  progress  and  had  been  nearly  completed,  and 
the  channel  had  been,  in  1888,  roughly  cleared  from  Snow  Hill  up  32 
miles  to  Stantonsburg,  but  above  Snow  Hill  had  not  been  navigated 
even  by  a  pole  boat. 

With  the  amount  "applied  during  the  fiscal  year  ending  June  30, 1894, 
the  clearing  of  the  channel  from  Snow  Hill  to  the  mouth  of  the  creek 
of  snags,  logs,  stumps,  and  overhanging  obstructions  had  been  com- 


i 


Dieted,  and  by  the  building  of  dikes  the  depth  of  the  channda^  Bnpgg 
olough,  1  mile  above  the  mouth,  increased  about  6  inches.  o 
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July  1,  18P8,  balance  nncxpciided $3, 4S6. 23 

June  30,  1894,  amount  expended  during  fiscal  year 2,809.37 

July  1,  1894,  balance  unexpended 685.86 

Jnly  1,  1894,  outetanding  liabilities 1 4.30 

.Inly  1,  1894,  balance  available 681.56 

Amount  appropriated  by  act  of  Angust  17,  1894 10, 000. 00 

Amount  available  for  fiacal  year  ending  Jane  30,  1895 10, 681. 56 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      7. 000. 00 
Submitted  in  compliance  with  re<|uirement8  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appeiidix  L  7.) 

8.  Trent  River,  North  Carolina.— When  tlie  United  States  began  to 
improve  it,  in  1879,  the  river  was  comparatively  free  from  obstructions 
from  Kewbern  18  miles  to  Pollocksville,  between  which  points  a  draft 
of  G  feet  could  be  carried  at  low  water.  Above  Pollocksville  it  was 
obstructed  by  bars  of  sand  and  rock,  and  esi)ecially  by  great  numbers 
of  snags  in  the  11  miles  from  Lower  Quaker  bridge  up  to  Trenton. 
One  steamer  ran  regularly  to  Pollocksville,  and  one  occasionally  9 
miles  farther  to  Lower  Quaker  bridge,  above  which  point  navigation 
was  conjBned  to  flatboats  and  rafts. 

The  project  of  1879  was  to  secure  a  channel  3  feet  deep  at  low  sum- 
mer stage  from  Pollocksville  to  Trenton  by  removing  all  obstructions 
and  dredging  a  cut  50  feet  wide  through  the  shoals  at  a  cost  estimated, 
in  1887,  at  $59,000. 

In  1889  the  project  was  extended  to  remove  obstructions  to  permit 
navigation  by  small  steamboats  33  miles  above  Trenton,  and  by  pole 
boats  6J  miles  farther  to  Upper  Quaker  bridge,  at  an  additional  cost 
of  $13,000,  the  two  projects  aggregating  $72,000. 

To  .Tune  .-JO,  1893,  $55,763.02  had  been  expended  upon  this  work. 

At  that  date  about  2,000  feet  of  chaiuiel  within  the  mile  and  a  (juarter 
next  below  Trenton  which  had  been  dredged  to  3  feet  had  shoaled  to  a 
<lepth  of  only  about  18  inches,  and  at  ten  bends  in  the  11  miles  next 
below  Trenton  the  dredged  channel  had  narrowed  by  shoaling  so  as  to 
hamper  boats  in  turning,  and  the  turning  basin  at  Trenton,  which  had 
been  dredged  to  0  feet,  had  shoaled  so  as  to  greatly  reduce  its  depth 
and  area.  Between  Newbeni  and  Trenton  snags  had  again  accumu- 
lated in  the  channel,  considerably  impeding  navigation. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
a  channel,  aggregating  2,085  feet  in  length,  has  been  redredged  through 
the  shoals  immediately  below  Trenton,  increasing  the  depth  10  inches, 
so  tliat  the  single  boat  running  on  the  river  can  ascend  to  Trenton 
with  the  loss  of,  at  most,  only  a  very  few  trips  annually;  the  turning 
basin  at  Trenton  has  be^n  redredged  to  the  depth  of  1  to  3  feet,  and  the 
channel  from  Kewbern  to  Trenton  thoroughly  cleared  of  snags,  logs, 
stumi^s,  and  overhanging  obstructions. 

July  1,  1893,  balance  unexpended $5»  1(12.22 

June  30,  1894,  amount  expended  during  liscal  vear 4,  449. 48 

July  1,  1894,  balance  unexpended 712.74 

July  1,  1894,  outstanding  liabilities 268.37 

July  1,  1894,  balance  available 444.37 

Amount  appropriated  by  act  of  Angust  17,  1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  20,  1895 .---.->.  ^    4, 444. 37 
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f  Amount  (estimated)  reanlTed  for  completion  of  existing  project $7, 500. 00 
Amonnt  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1896     7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  8.) 

9.  Feuse  River ^  North  Carolina. — When  the  United  States  began  to 
improve  it  in  1878,  the  minimnm  channel  depth  during  nine  months 
annually  was  0  feet  from  the  mouth  40  miles  up  to  Newbern,  4  feet 
thence  60  miles  to  Kinston,  3  feet  46  miles  farther  to  Goldsboro,  and  2 
feet  thence  53  miles,  to  Smithfield.  Between  Kewbern  and  Kinston 
there  were  long  stretches  of  shoals,  upon  at  least  one  of  which  the 
depth  at  the  low-water  season  was  only  about  18  inches.  The  channel 
was  obstructed  at  two  points  below  IN^ewbem,  and  at  two  between  New- 
bern  and  Kinston,  by  inclined  iron-pointed  spars  and  boxes  or  vessels 
or  cribs  filled  with  stones.  From  Contentnia  Creek  up  119  miles  to 
Smithfield  the  river  was  badly  obstructed  by  overhanging  trees  and 
by  dense  masses  of  logs  and  snags  in  the  channel. 

The  project  of  1871,  as  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  was  to  remove  the  war  obstructions,  to  clear  the  channel  to  Smith- 
field  of  all  snags,  logs,  and  overhanging  trees,  to  contract  the  channel 
way  by  jetties  so  as  to  insure  during  the  entire  year  an  unobstructed 
8-foot  navigation  to  Newbern,  a  similar  4-foot  navigation  to  Kinston, 
and  during  nine  months  annually  a  3-foot  navigation  to  Smithfield,  at 
a  total  final  estimated  cost  of  $374,000. 

To  June  30, 1893,  $262,535.42  had  been  expended  upon  this  work. 

At  that  date  there  was  a  good  navigable  channel  8  feet  deep  to  Kew- 
bern,  but  between  !N"ewbern  and  Kinston  there  were  numerous  shoals 
upon  which  for  short  distances  the  depth  was  less  than  4  feet  prescribed 
in  the  project. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
the  river  from  Kinston  to  Newborn  has  been  fairly  cleared  of  snags 
and  the  necessary  surveys  made  preparatory  to  improving  the  shoals 
by  the  construction  of  jetties. 

July  1, 1893,  balance  unexpended $20,914.55  . 

June  90,  If&i,  amount  expended  during  fiscal  year 5, 541. 64 

July  1, 1894,  balance  unexpended 15,372.91 

July  1,  1894,  outstanding  liabilitica 751.73 

July  1, 1894,  balance  available 14,621.18 

Amount  appropriated  by  act  of  August  17, 1894 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 21, 621. 18 

{Amount  (estimated)  required  for  completion  of  existin;^  project 84, 500. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30, 1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  9.) 

10.  Inland  waterwayj  between  Newhern  and  Beaufort^  N,  C. — (Via 
Neuse  and  Clubfoot  rivers,  Clubfoot  and  Harlowe  Canal,  and  Harlowe 
and  Newport  rivers  to  Beaufort  Harbor).  When  the  United  States 
began  to  improve  it  in  1885  the  shallow  part  from  the  Neuse  River  to 
Beaufort  Harbor  was  navigable  by  boats  15  feet  wide,  with  a  draft  of  1 
foot  at  low  water  and  about  2 J  feet  at  high  water. 

The  project  of  1884  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water,  from  the  !N"euse  River  to  Beaufort  Hste 
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bor,  by  dredging  in  Clubfoot,  !N"ewport,  and  Harlowe  rivers,  and  by 
improvement  of  tiie  canal,  at  a  cost  estimated  in  1886  at  $92,000. 

To  Jane  30, 1893,  $27,416.46  had  been  expended  upon  this  work. 
At  that  date  2  feet  could  be  carried  through  the  canal  at  low  water  and 
2J  feet  at  high  water. 

With  the  money  applied  during  the  fiscal  year  ending  June  30, 1894, 
inspections  have  been  made,  and  the  traffic  through  the  waterway 
observed  and  recorded.    No  work  has  been  done. 

July  1,  1893,  balance  unexpended $7,711.18 

June  30,  1894,  amount  expended  during  fiscal  year 199. 06 

July  1,  1894,  balance  unexpended 7, 512. 12 

July  1,  1894,  outstanding  liabilities 32.60 

July  1,  1894,  balance  available 7,479.52 

4  Amount  (estimated)  required  for  completion   of  existing  project 57, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 

11.  Harbor  at  Beaufort^  N".  C. — When  its  improvement  by  the  United 
States  (begun  in  1836)  was  resumed  in  1881  the  erosion  of  Fort  Macon 
and  Shackleford  points  and  widening  of  the  entrance  between  them 
caused  serious  shoaling  of  the  channel  on  and  inside  the  bar,  across 
which  there  was  then  a  mid-channel  depth  of  not  less  than  15.3  feet  at 
low  water.  Within  the  harbor  from  the  Bulkhead  Channel  a  ttraft  of 
only  2  feet  at  low  water  could  be  carried  to  the  wharves  at  Beaufort 

The  project  of  1881  was  to  stop  the  erosion  at  Fort  Macon  and 
Shackleford  points  by  jettiesj  to  prevent  the  widening  and  shoaling  of 
the  entrance  to  the  harbor  itself  by  deposit  of  eroded  material;  to 
dredge  a  channel  200  feet  wide  and  9  feet  deep  at  low  water  from  the 
Bulkhead  Channel  1,950  feet  to  the  wharves  at  Beaufort;  and  to  dredge 
a  channel  100  feet  wide  and  G  feet  deep  at  mean  low  water  from  the  6- foot 
contour  at  Beaufort  down  the  Old  Town  Channel  and  north  of  Horse 
Island  to  the  0-foot  contour  leading  to  North  River,  a  distance  of  12,670 
feet. 

In  1887  the  project  was  modified  by  postponing  for  the  present  the 
dredging  of  the  cut  through  the  Old  Town  Channel  to  North  River  and 
by  reducing  to  the  width  of  100  feet  and  depth  of  5  feet  the  channel  to 
be  dredged  from  the  Bulkhead  Channel  to  Beaufort;  and  in  1890  the 
project  was  again  modified  by  increasing  the  latter  dredging  to  the 
depth  of  7  feet  at  a  cost  estimated  in  1887  at  $163,000. 

To  June  30, 1893,  $137,422.37  had  been  expended  upon  this  work. 

At  that  date  the  erosion  of  Fort  Ma<5on  and  Shackleford  points  had 
been  arrested,  and  a  cut  100  feet  wide  and  7  to  8  feet  deep  at  low  water 
had  been  dredged  through  the  Bulkhead  Channel  a  distance  of  1,895 
feet  to  the  channel  along  the  wharves  at  Beaufort;  but  at  the  entraLce 
to  the  Bulkhead  Channel  from  the  main  channel  of  the  harbor  a  shoal 
had  formed  upon  which  the  depth  was  5.6  feet  at  low  water  and  8.6 
feet  at  high  water. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
the  erosion  of  about  900  feet  of  the  northerly  shore  of  Shackleford 
Point  has  been  arrested  and  the  favorable  condition  of  Fort  Macon 
and  Shackleford  points  preserved. 

At  low  water  the  channel  depth  is  12  feet  leading  into  the  harbor 
and  5.3  feet  to  the  wharves  at  Beaufort  .    ^^^.^  ' 

Digitized  by  VjOOQ  Ic 
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July  1,  1893,  balance  unexpended $12,736.65 

June  3O3  1894,  amount  expended  during  fiscal  year 2, 977. 09 

July  1,  1894,  balance  unexpended 9, 759. 54 

July  1,1894,  outstanding  liabilities 365.65 

July  1,  1894,  balance  available 9,393.89 

(  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867.  • 

(See  Appendix  L  11.) 

12,  Inland  waterway  between  Beaufort  Harbor  and  New  River ^  North 
Carolina. — ^When  the  first  appropriation  was  made  in  1886  there  were 
in  the  28  miles  from  Beaufort  to  Swausboro  6  shoals,  aggregating  about 
4  miles  in  length,  over  which  not  more  than  18  inches  could  be  carried 
at  low  water.  Elsewhere  the  channel  was  not  less  than  3  feet  deep. 
From  Swansboro  22  miles  to  New  Eiver  the  route  followed  intricate 
tidal  sloughs  varying  from  1,000  to  12  feet  in  width  and  10  feet  to  6 
inches  in  depth  at  high  water. 

The  project  adopted  in  1885  embraced  only  that  part  of  the  route 
from  Beaufort  to  Swansboro,  and  is  to  obtain  a  channel  of  the  minimum 
depth  of  3  feet  and  width  of  100  feet  by  dredging  through  all  the  shoals, 
at  an  estimated  cost  of  $50,000. 

To  June  30,  1893,  $30,299.83  had  been  expended  upon  this  work  for 
this  purpose. 

At  that  date  a  channel  of  the  variable  widths  of  40, 60,  and  100  feet, 
and  not  less  than  3  feet  deep  at  low  water,  had  been  obtained  by  dredg- 
ing through  6  shoals,  aggregating  4.12  miles  in  length,  but  at  two 
localities,  aggregating  1,927  feet  between  shoals  which  had  been  dredged, 
there  was  a  depth  of  less  than  3  feet,  and  at  the  shoalest  point  of  only 
2^  feet  at  low  water. 

-  The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
has  been  applied  to  surveys  only. 

Jnly  1,  1893,  balance  unexpended $9, 700. 17 

J  aue  30,  1894,  amount  expended  during  fiscal  year 945. 36 

July  1,  1894,  balance  unexpended 8, 754. 81 

July  1,  1894,  outstanding  liabilities 10. 30 

July  1,  1894,  balance  available 8,744.51 

Amount  appropriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 11,  244. 51 

{Amount  (estimated)  required  for  completion  of  existing  project 7,500.00 
Amounttbat  can  be  profitably  expendediu  fiscal  y  ear  endiuir  June  30,1896      7, 500. 00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcb  3, 1893. 

(See  Appendix  L  12.) 

13.  Inland  waterway  between  New  River  and  Swansboro,  N,  (7. — When 
the  first  appropriation  was  made,  September  19,  1890,  for  its  improve- 
ment, the  crooked  and  intricate  bayou  which  this  waterway  follows,  22 
miles  through  the  marshes  between  the  mainland  and  outlying  sand 
banks,  had  at  low  water  a  minimum  depth  of  about  6  inches  upon  the 
shoals  or  "  divides"  where  the  tides  meet  between  the  four  inlets  to  it 
from  the  ocean,  and  varied  from  12  to  1,000  feet  in  width. 

The  project  of  1889  is  to  dredge  a  channel  40  feet  wide  and  4  feet 
deep  at  high  water  through  the  shoals  at  a  cost  estimated  at  $43,000. 
To  June  30, 1893,  $617.75  had  been  spent  in  surveying  the  shoals. 
ENO  94 11 
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To  this  date,  Jane  30^  1894^  no  work  has  been  done^  because  the 
Wrigbtsville  and  Onslow  Navigation  Company  claims  ta  control  the 
waterway  under  an  act  of  the  State  of  North  Carolina  of  February  13^ 
1889.  (See  House  Ex.  Doc.  No.  26^  Fifty-second  Congress,  first  session j 
also  p.  1147,  Annual  Eeport  Chief  of  Engineers,  1892.) 

July  T,  1893,  balance  unexpended $4, 382. 25 

Jnne  30, 1894,  amount  expended  during  fiacal  year 2.  ^ 

July  1,  1894,  balance  unexpended 4,380.00 


(  Amount  (estimated)  required  for  completion  of  existing  project 38,000.00 

<  Submitted  in  compliance  with  requixQinents  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  13.) 

14.  New  River y  North  Carolina.— In  1886y  when  the  United  States 
began  to  improve  it  around  the  marshy  commencing  abont  1^  miles 
within  the  bar,  there  was  a  narrow  and  circuitous  channel  about  T^OiM) 
ieet  in  length  and  somewhat  crooked,  in  places  between  beds  of  oyster 
rock,  with  two  short  shoals  upon  which  the  depth  was  only  about  3 
feet.  Across  the  bar  and^  with  the  esceptiou  of  these  shoaky  from  the 
bar  to  Jacksonville,  23  miles  above  it,  a  draft  of  5  ieet  could  be  carried^ 

In  1882  a  project  was  adopted  to  improve  the  7,000  feet  at  channel 
around  the  marsh  by  straightening  and  widening  it  to  150  feet,  and  deep- 
ening it  to  5  feet,  a,t  an  estimated  cost  of  $23,000  to  $40,000. 

In  1885  the  project  was  changed  to  dredge  a  straight  channel  4  feet 
deep  at  mean  low  water,  150  feet  wide^  and  about  5,710^ feet  long,  through 
Cedar  Bush  Marsh,  instead  of  improving  the  channel  around  it;  also 
in  place  of  the  channel  around  Wrights  Island,  to  dredge  a  channel 
of  the  above  width  and  depth  1,200  feet  in  length  through  it. 

August  9, 1892,  the  project  was  modified  to  leave  the  cut  through 
Wrights  Island  as  at  that  date,  namely,  about  100  feet  wdde,  and  Juue 
18,  ISM,  it  was  again  modified  to  obtain,  by  a  training  waU  and  by 
dredging,  a  channel  4  feet  deep  through  the  shoals  obstructing  the  cir> 
cuitous  natural  channel  around  Cedar  Bush  Marsh,  instead  of  main- 
taining the  straight  cut  that  had  been  dredged  through  the  marsh. 

To  June  30,  1893,  $20,442.35  had  been  expended  upon  this  work. 

At  that  date  a  channel  40  feet  wade  and  4  feet  deep  had  been  dredged 
5,800  feet  long  through  Cedar  Bush  Marsh,  and  90  to  100  feet  wide,  4 
feet  deep,  and  1^200  feet  long  through  Wrights  Island.  The  channel 
at  Cedar  Bush  Marsh  had  shoaled  for  a  distance  of  1,700  feet  at  its 
upper  end,  for  about  1,000  feet  of  which  distance  the  average  depth  was 
2^  feet,  and  for  about  100  feet  it  was  only  18  inches  at  low  water. 

The  cut  through  Wrights  Island  had  scoured  to  the  width  of  100 
feet  and  depth  of  7  to  10  feet,  but  at  its  two  ends  and  at  the  lower  end 
of  Cedar  Bush  Marsh  cut  shoals  had  formed,  upon  which  there  was 
only  2  to  3  feet  of  water  at  low  tide.  The  natural  channel  around 
Wrights  Island  had  narrowed  to  the  minimum  width  of  about  50  feet, 
but  a  draft  of  5  feet  could  be  carried  through  it  and  a  draft  of  3  feet 
through  the  natural  channel  around  Cedar  Bush  Marsh. 

Tlie  amount  expended  during  the  fiscal  year  ending  'June  30,  1894^ 
has  been  applied  to  surveys  only. 

July  1, 1893,  balance  unexpended $13,  65T.  & 

Juno  30, 1894,  amount  expended,  during  fiacal  year 1, 08^9T 

July  1,  1894,bahince  unexpended 11,473^68 

July  1, 1894, outstanding  liabilities 8T.31 

July!,  1894,  bahinceavaHaUle Pignfeedt)7V^eei.>^>  ^^  ^ 
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( Amount  (estimated)  required  for  completion  of  exiating  project , .     $7, 000. 00 

V  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  14) 

la.  North  Umt  {Cape  Fear)  River,  North  Carolina, — When  the  United 
States  beg£^u  to  improve  it  in  1890,  a  draft  of  at  least  G  feet  could  be 
carried  up  48  miles  to  Bannermans  bridge  at  lowest -stage.  From 
Baunermaus  bridge  55  miles  up  to  Komegays  bridge  the  river  is  so  shal- 
low its  navigation  even  by  j9atboats  is  not  usually  jiracticable  for  any 
periods  of  considerable  duration,  but  is  dependent  upon  freshet  stages 
and  therefore  intermittent  at  all  seasons  of  the  year.  Above  Banner- 
mans  bridge  it  was  badly  obstructed  by  snags  and  overhanging  trees. 

The  project  of  1889  is  to  clear  the  ebannel  to  its  natural  depth  and 
to  a  good  width  for  small  Ught-draft  steamers  up  to  Hallsville  and  for 
pole  boats  ux>  to  Komegays  bridge,  at  an  estimated  cost  of  $30,000. 

To  June  30, 1893,  $5,074.15  had  been  expended  upon  this  improvement. 

At  that  date  the  channel  to  its  natural  depth  and  to  a  width  of  40 
feet  had  been  cleared  merely  of  its  w^orst  obstructions  to  a  high-water 
navigation  from  Bannermans  bridge  up  31^  miles  to  Chinqyepin,  and 
again  thoroughly  cleared  4 J  miles  from  Bafting  Oar  to  the  vicinity  of 
Coxs  Bluff,  70  miles  above  the  confluence. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
the  channel  for  a  width  of  50  feet  an4  to  the  full  depth  of  water  on 
the  bars  has  been  thoroughly  cleared  from  Coxs  Bluff  up  29i^  miles  to 
Millers  Lauding. 

July  1,  1893,  balance  unexpended $4,925.85 

Jane  30,  181M^,  amount  expended  during  fiscal  year 2, 925. 91 

July  1,  189^1,  balance  unexpended 1,999.94 

Jnlyl,  1894,  outstanding  liabilities 272.22 

July  1,  1894,  balance  available 1,727.72 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 6,  727. 72 

{Amount  (estimated)  required  for  completion  of  existing  project 15,  (H)0. 00 
Amount  that  can  beprohtablyexpemled  in  fiscal  year  ending  June  30, 1896      1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L 15.) 

16.  Black  River  J  North  Carolina. — When  the  United  States  began  to 
improve  this  river  in  1887  the  channel  from  the  mouth,  24  miles  to  Point 
Ca.swell,  was  fairly  cleared  to  a  depth  not  less  thjiu  4  feet  at  low  sum- 
mer stages,  and  was  roughly  cleared  03  miles  farther  to  Lisbon,  with 
a  least  channeldepth  of  2^  feet  at  low  stage  in  the  10  miles  from  Point 
Caswell  to  Haws  Narrows;  thence  52  miles  to  Lisbon  the  depth  at  low 
summer  stage  was  18  inches  to  3  feet  on  the  shoals  and  10  to  12  feet  in 
the  x)ools. 

The  project  of  1885  was  to  apply  at  least  $10,000  to  removing  logs, 
snags,  and  overhanging  trees  from  the  bed  and  banks  and  rounding  off 
a  few  of  the  sharpest  bends  in  the  river  from  its  confluence  witli  the 
Cape  Fear  up  86  miles  to  Lisbon.  In  1803  it  was  modified  to  confine 
the  improvement  to  the  78  miles  up  to  Clear  Eun. 

To  June  30,  1893,  $7,874.57  had  been  expended  upon  this  work. 

At  that  date  the  channel  had  been  well  cleared  from  Clear  Eun  down 
18  miles,  but  the  24  miles  thence  to  Point  Caswell  were  much  obstructed 
by  snags,  Ic^s,  and  trees.    The  channel  was  al^  obs^i^ct^^^" 
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of  sand  at  Goffs,  Haws,  and  South  Eiver  Farrows,  where  the  water 
flows  from  the  channel  through  swamps. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
24  miles  of  channel  have  been  cleared  down  to  Point  Caswell. 

July  1,  1893,  balance  unexpended $6, 456. 33 

June  30,  1894,  amount  expended  during  fiscal  year 4, 130. 15 

July  1,  1894,  balance  unexpended ^ 2, 326. 18 

July  1,  1894,  outstanding  liabilities 4.85 

July  1,  1894,  balance  available 2,321.33 

Amount  appropriated  by  act  of  August  17,  1894 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, .321. 33 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896,  for  maintenance 3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  IG.) 

17.  Cape  Fear  River  above  Wilmington^  N,  0. — When  the  United  States 
began  to  improve  it  in  1882  a  draft  of  4  feet  could  be  carried  at  lowest 
stages  50  miles  above  Wilmington  to  Browns  Eeach,  thence  65  miles  to 
Fayetteville  there  were  43  shoals  aggregating  about  16§  miles  in  length 
on  which  the  depth  was  not  more  than  12  to  14  inches  during  the  low 
stage;  from  Indian  Wells  Landing,  37  miles  above  Wilmington,  78 
miles,  to  Fayetteville,  the  river  was  badly  obstructed  by  snags,  logs,  and 
overhanging  trees. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  obtain  at  all 
times  of  the  year  a  depth  of  4  feet  from  Wilmington,  73  miles,  to  Eliza- 
bethtown,  and  of  3  feet  thence,  42  miles,  to  Fayetteville,  by  removing 
snags  and  rock  from  the  bed  and  overhanging  trees  from  the  banks,  by 
contracting  the  channel  by  jetties  on  the  shoals,  and  by  a  little  dredg- 
ing at  a  bar  of  clay,  at  a  total  cost,  estimated  in  1893,  of  $275,000. 

To  June  30, 1893,  $112,330.20  had  been  expended  upon  this  work. 

At  that  date  the  channel  was  not  less  than  4  feet  deep  from  Wil- 
mington, 50  miles,  to  Browns  Eeach  at  all  stages,  and  not  less  than  2.6 
feet  deep,  23  miles  fi  rther,  to  Elizabethtown,  whence  42  miles,  to  Fayette- 
ville the  least  low-water  depth  was  1.2  feet. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
the  two  most  troublesome  shoals  on  the  river,  Old  Ferry,  9  miles,  and 
Little  Sugar  Loaf,  49J  miles  below  Fayetteville,  have  been  improved  so 
as  not  to  interfere  with  navigation. 

July  1  1893,  balance  nnexpended $5, 986. 16 

June  30,  1894,  amount  expended  during  fiscal  year 3, 597. 50 

July  1,  1894,  balance  unexpended 2,388.66 

July  1,  1894,  outstanding  liabilities 327.67 

Julyl,  1894,  balance  available 2,060.99 

Amount  appropriated  by  act  of  August  17,  1894 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 16, 060. 99 

{Amount  (estimated)  required  for  completion  of  existing  project 142, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  17.) 

18.  Cape  Fear  River  at  and  below  Wilmington.  X,  0. — The  United 
States  began  to  improve  the  river  between  the  oar  and  Wilmington 
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in  1829  and  the  cliannel  on  tlie  bar  in  1853.  In  1829  the  river  was  so 
obstrncted  that  vessels  drawing  more  that  10  feet  were  obliged  to  anchor 
14  miles  below  Wilmington  and  discharge  a  part  of  their  cargoes  into 
lighters.  In  1853,  at  low  water  on  the  bar,  the  least  mid-channel  depth 
was  7  feet  in  the  western  channel,  7  J  feet  in  the  eastern  channel,  and  8 
feet  at  New  Inlet  7  miles  above  the  month. 

The  original  project  of  1827  was  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
and  by  diverting  into  it  water  from  Brunswick  Kiver  and  from  Fishing 
and  Kodmans  creeks. 

The  project  of  1853  was  to  straighten  and  deepen  the  channel  on  the 
bar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting  water 
through  it  from  New  Inlet,  by  building  a  jetty  at  Federal  Point,  and  by 
closing  two  small  breaches  in  Zekes  Island. 

The  project  of  1870  was  to  deepen  the  bar  channel  by  closing  the 
breaches  between  Smiths  and  Zekes  islands,  with  the  ultimate  closure 
of  New  Inlet  in  view. 

The  project  of  1873,  to  deepen  the  channel  through  the  bar,  added  to 
that  of  1870,  to  dredge  in  the  Baldhead  (eastern)  Channel,  to  extend 
across  Zekes  Island  and  beyond  it  into  the  river,  tlie  dam  then  being 
built  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  New  Inlet,  commencing  with  the  building  of  a  jetty  fromTederal 
Point. 

The  project  of  1874  was  "to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wilmington"  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  Shoal  below  New  Inlet  and  through  three  other  shoals  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  2^  miles  in  length  through 
Horseshoe  Shoal,  and  through  eight  other  shoals  above  it  270  feet 
wide  and  16  feet  deep  at  mean  low  water  from  deep  water  at  Smith- 
ville  (Southport)  to  Wilmington. 

February  28, 1889,  pursuant  to  a  requirement  of  the  river  and  har- 
bor act  of  August  11, 1888,  the  cost  of  obtaining  a  channel  20  feet  deep 
at  mean  low  water  from  Wilmington  to  the  ocean  was  reported  to  be 
$1,800,000.  In  the  Annual  Report  for  1889  it  was  reported  that  an 
additional  appropriation  of  $25,000  would  be  required  to  complete  the 
project  of  lb81  and  obtain  a  channel  16  feet  deep  from  Wilmington  to 
the  ocean.  By  the  river  and  harbor  act  of  September  19, 1890,  Con- 
gress api)ropriated  8170,000  for  improving  the  Cape  Fear  River  at  and 
below  Wilmington,  and  December  24,  1890,  a  contract  was  entered  into 
for  dredging.to  the  depth  of  20  feet,  which  commenced  at  Wilmington 
January  19, 1891,  and  ceased  at  Brunswick  River  shoal,  4J  miles  below 
Wilmington,  September  7, 1892. 

Since  Sei)teniber  7, 1892,  work  has  been  in  progress  to  obtain  a  chan- 
nel through  the  shoals  between  Wilmington  and  the  bar  and  on  the 
latter  18  feet  deep  at  mean  low  water. 

To  June  30,  1893,  $2,665,171.33  (including  outstanding  liabilities) 
had  been  expended  upon  this  iini)rovement. 

At  that  date  the  depth  at  mean  low-water  was  on  the  outer  bar  18.2 
feet  and  on  its  inner  shoals  15.2  feet,  on  Snows  Marsh  Shoal,  7  miles 
above  the  bar,  14.2  feet,  and  on  two  other  shoals,  Lilliput  and  Mid- 
night, between  Snows  Marsh  and  Wilmington,  14  and  15  feet  respect- 
ively. The  minimum  channel  depth  was  therefore  15.2  feet  on  the  bar 
and  14  feet  in  the  river. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 

.  a  channel  of  the  variable  widths  of  50  to  209  feet  has  been  obtained 

from  Wilmington,  22  miles,  to  Snows  Marsh  18  feet  in  depth,  with  the 
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exception  of  the  lower  extremity  of  Lilliput  Shoal,  where,  Bince  dredg- 
ing, it  has  shoaled  to  16.5  feet  at  mean  low  water,  with  a  Bottom  of  very- 
soft  slndge. 

July  1,  1893,  balance  unexpended $178,054.59 

Juno  30, 1804,  amount  expended  during  fiscal  year 76, 516. 25 

July  1,  1894,  balance  unexpended 101,538.34 

July  1,  1894,  outstanding  liabilities $21,  773. 12 

July  1, 1894.  amount  covered  by  uncompleted  contracts 32, 349. 68 

54,122.80 


July  1,  1894,  balance  available 47, 415.  .54 

Amount  appropriated  by  act  of  August  17,  1894 200, 000. 00 

Amount  available  for  fiscal  j-ear  ending  June  30,  1895 247, 415. 54 


Amount  (estimated)  required -for  completion  of  existing  project: 

If  tol8feeC 200,000.00 

If  to  20  feet 1,230,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudingJune  30, 1896     250, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  18.) 

19.  Locl'woods  Folly  River ^  North  Carolina, — When  the  United  States 
hegau  this  improvement  in  1892,  the  depth  on  the  changeable  ocean 
bar  was  usually  4  feet  at  low  and  8  feet  at  high  water.  These  depths 
could  be  carried  at  low  stages  IJ  miles  up  the  channel  to  a  mud  flat, 
over  which,  for  IJ  miles,  the  channel  depth  averaged  less  than  1  foot  at 
low  water.  A  little  above  these  flats  there  was  a  shoal  300  feet  long 
upon  which  the  depth  at  low  water  was  about  2^  feet,  thence  about  22 
miles  by  river  to  Lockwoods  Folly  bridge  the  depth  was  nowhere  less 
than  5  feet. 

The  project  was  adopted  in  1887  to  dredge  a  channel  through  the 
flats  100  feet  wide  and  7  feet  deep  at  low  water. 

To  June  30, 1893,  $4,975.14  had  been  expended. 

At  that  date  one  cut,  40  feet  wide  and  5  feet  deep  at  low  water,  had 
been  dredged  the  length  of  2,530  feet,  about  one- third  of  the  distance, 
through  the  shoal. 

The  amount  ($3,000)  appropriated  July  13,  1892,  being  too  small  to 
form  a  contract  for  dredging  at  an  advantageous  rate,  the  Secretary  of 
War,  August  4, 1892,  authorized  it  to  be  withheld  from  expenditure  for 
the  present,  and  no  work  has  been  done  during  the  fiscal  year  ending 
June  30, 1894. 

July  1,  1893,  balance  unexpended $3,  024,  86 

June  30,  1894,  amount  expended  during  fiscal  year 24. 86 

July  1,  1894,  balance  unexpended 3,000.00 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 13, 000. 00 


{Amount  (cRtiuiated)  required  for  completion  of  existing  project 22, 000. 00 
Amuuntthat canbeprofltably cxpendedinfiscalyearending June30, 1896    22, 000.00 
Submitted  in  compiianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  19.) 

20.  Georgetown  Harbor^  South  Carolina. — ^This  harbor  is  that  part  of 
the  Sampit  River  immediately  within  the  bar  at  its  mouth,  near  the 
head  of  Winyaw  Bay. 

When  the  United  States  began  to  improve  it  in  1884  there  was  in 
the  channel  on  the  ocean  bar  at  the  mouth  of  the  bay  at  low  water 
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about  8J  feet  and  about  12  feet  at  high  water;  thence  up  the  bay  there 
was  a  depth  of  13  feet  to  the  bar  at  the  mouth  of  the  Sampit,  upon 
which  there  was  only  9  feet  at  ordinary  low  water. 

The  project  of  1881  was  to  dredge  a  channel  200  feet  wide  to  the 
depth  of  12  feet  at  ordinary  low  water  through  this  shoal  or  bar  to 
permit  vessels  to  reach  tl\e  wharves  at  Georgetown. 

To  June  30, 1803,  $42,228.31  had  been  expended  upon  this  work. 

At  that  date  a  channel  12  feet  deep  had  been  drMged  entirely 
through  the  shoal  to  tha  prescribed  width  of  200  feet 
•  With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
34  logs  and  2  stumps  were  removed  in  maintenance  of  the  channel,  and 
four  beacons  built  to  guide  vessels  clear  of  its  banks. 

Jnly  1, 1893,  balance  iiuespended $2,271.69 

Jane  30, 1894,  amount  expended  during  iiaoal  year 644. 11 

Jnly  1, 1894, balance  unexpended 1,627.58 

July  1, 1894,  outstanding  liabilities 2.60 

July  1, 1894,  balance  availaijle 1,624.98 

(See  Api>endix  L  20.) 

121,  Winy  aw  Bay  J  South  Carolina. — When  the  United  StJites  began  to 
improve  it  in  1890,  there  was  at  mean  low  water  in  the  main  (southerly) 
channel  on  its  ocean  bar  7  to  9  feet,  and  in  the  Bottle  (easterly)  Chan- 
nel C  to  8  feet  of  water,  both  channels  being  changeable;  thence  12 
miles  to  the  head  of  the  bay  vessels  could  draw  12  feet  at  lowest  tides. 

Tlie  project  of  1885,  as  approved  by  the  Board  of  Engineer  Officers 
in  1888  and  by  the  Chief  of  Engineers  in.l889,  is  to  increase  the  depth* 
of  water  in  Bottle  Channel  to  about  15  feet  at  mean  low  water  by 
building  to  the  height  of  6  feet  above  that  plane  a  jetty  from  North 
Island  10,700  feet  long  and  a  jetty  from  South  Island  17,500  feet  long 
across  the  main  channel  to  the  18-foot  curve,  at  a  total  estimated  cost 
of  «2,500,()00. 

To  prevent  the  overflow  to  the  depth  of  about  1  foot  at  mean  high 
water  of  a  wide  expanse  of  marsh  on  the  southerly  side  of  the  entrance 
to  the  bay  (ensuing  from  the  degradation  of  about  Smiles  of  beach)  and 
hurtful  changes  to  the  tidal  regime  of  the  bay,  a  dike  not  less  than 
10,500  feet  in  length  is  to  be  built  at  a  cost  of  about  $3.24  per  linear 
foot,  by  authority  from  the  Chief  of  Engineers  of  May  10,  1892. 

To  June  30,  1893,  $272,528.88  (including  outstanding  liabilities)  had 
been  expended  upon  this  work. 

At  that  date  the  north  jetty  had  been  built  to  a  distance  of  2,220  feet 
from  the  shore  and  height  of  18  inches  above  mean  low  water. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 
1894,  the  mattresses  with  ballast  and  jetty  to  partial  height  have  been 
extended  1,279  feet.  There  has  been  no  increase  in  depth  on  the  bar 
since  the  jetty  was  commenced. 

July  1, 1893,  balance  nncxpeuded $67,470.19 

Jane  30, 1894,  amount  expended  during  fiscal  year 34,588.49 

July  1,  1894,  balance  unexpended 32,881.70 

Jnly  1,  1894,  outstanding  llaMlltios $2,949.88 

J  aly  1, 1894,  amount  covered  by  uncompleted  contracts 27, 213. 81 

30,163.69 

July  1,  1894,  balance  available 2,718.01 

Amount  appropriated  by  act  of  August  17,  1894 : 110,  000.00 

Amount  available  for  fiscal  year  ending  Juno  30.  1895 -- . . . ...  .^  -  oHfe?^'  ^^ 
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Amount  (estimated)  required  for  completion  of  existing  project $2,071,250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1896 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  lSi66  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 

(See  Appendix  L  21.)  • 

22,  Removing  sunJcen  vessels  or  craft  obstructing  or  endangering  nxivi- 
gation, — The  removal  of  the  wreck  of  the  schooner  George  G.  Green 
which  was  dangerous  to  navigation  in  8J  fathoms  of  water  in  the  track 
of  vessels  16  miles  from  the  mouth  of  the  Gape  Fear  River,  was  author- 
ized December  15, 1893,  bilt  was  removed  by  the  U.  S.  dynamite  gun- 
boat Vesuvius. 

The  removal  of  the  wreck  of  the  schooner  Enchantress,  at  the  west- 
erly verge  of  the  channel  of  the  Cape  Fear  River  just  below  Wilming- 
ton, which  was  a  dangerous  obstruction  to  navigation,  was  authorized 
December  23, 1893,  but  its  removal  is  now  in  progress  by  the  owners 
of  the  cargo. 

December  13, 1893,  a  sunken  three-masted  schooner  was  reported  lOJ 
miles  NE.  J  !N".  from  Cape  Hatteras.  Unless  it  has  been  removed  by 
the  U.  S.  dynamite  gunboat  Vesuvius  its  removal  will  be  undertaken  in 
July,  1894. 

December  28, 1893,  a  sunken  wreck  Avas  reported  about  12  miles  S.  by 
E.  magnetic  from  Cape  Lookout  light-house.  A  search  failing  to  find  it, 
the  sum  of  $300  was  allotted  for  searching  for  this  wreck  and  for  two 
others  which  were  rumored  to  be  in  the  locality  and  dangerous  to  navi- 
gation. The  former  wreck  was  removed  and  the  two  latter  examined 
and  found  by  the  master  of  the  U.  S.  revenue  cutter  Colfax  in  June, 
1894,  to  be  not  dangerous  to  navigation. 

(See  Appendix  L  22.) 


IMPROVEMENT  OF  WACCAMAW  AND  LUMBER  RIVERS,  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HAR- 
BORS IN  SOUTH   CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of 
Engineers. 

J,  Waccamatc  Eiver,  North  Carolina  and  South  Carolina. — In  1880 
this  river  was  navigable  for  boats  of  12  feet  draft  at  all  stages  of  water 
from  Georgetown  23  miles  to  Bull  Creek,  and  at  high  water  4  miles 
farther  to  Buck's  lower  mills;  thenceforboatsof  7  feet  draft  at  high  water 
22  miles  farther  to  Conway;  thence  it  possessed  an  obstructed  channel 
for  boats  of  3  feet  draft  at  ordinary  winter  water  68  miles  to  Beeves 
Ferry;  thence  an  obstructed  channel  with  3  feet  depth  at  high  water 
30  miles  to  Lake  Waccamaw. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  watei 
and  80  feet  bottom  width  from  the  mouth  of  the  river  to  Conway ;  thence 
a  cleared  channel  to  Lake  Waccamaw.    The  estimated  cost  is  $138,400. 

The  work  of  the  year  has  been  snagging.  Up  to  June  30,  1894, 
$86,853.10  has  been  spent,  giving  a  thoroughly  cleared  channel  with 
100  feet  least  width,  7  feet  deep  at  low  water,  as  far  as  Conway,  and  40 
feet  width  and  3  feet  deep  72  miles  above  Conway. 

The  commerce  of  the  year  amounts  to  99,298  tons. 
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July  1,  1893,  balance  nnexpended $4, 801. 30 

June  30,  1894,  amonnt  expended  dnring  fiscal  year. 3, 754. 40 

July  1,  1894,  balance  unexpended 1,046.90 

July  1,  1894,  outstanding  liabilities 101.05 

July  1,  1894,  balance  available 946.85 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

Amount  avuilable  for  fiscal  year  ending  June  30,  1895 6, 945. 85 

(Amount  (estimated)  required  for  completion  of  existing  project 44, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    30, 000.00 
Submilfted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  1.) 

2.  Lumber  River^  North  Carolina  and  South  Carolina. — The  river 
was  obstructed  by  logs,  snags,  and  overhanging  trees,  and  in  places 
by  sand  bars.  It  was  crossed  by  a  number  of  bridges  without  draws. 
The  project  contemplates  the  removal  of  snags,  logs,  overhanging 
trees,  etc.,  for  70  miles  below  Lumberton  at  an  estimated  cost  of 
$35,000.  The  work  of  the  year  has  been  snagging.  The  railroad 
bridge  in  South  Carolina  has  been  supplied  with  a  steel  draw.  The 
North  Carolina  bridges  have  been  provided  with  draw-spans  or  dis- 
continued. The  commerce  of  the  year  amounts  to  10,550  tons.  Total 
expenditures  to  June  30, 1894,  $14,912.07. 

July  1, 1893,  balance  unexpended $1, 932. 04 

June  30, 1894,  amount  expended  during  fiscal  year 1, 844. 11 

July  1, 1894,  balance  unexpended 87. 93 

July  1, 1894,  outstanding  liabilities 56.00 

July  1, 1894,  balance  available 31.93 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 4, 031. 93 

{Amonnt  (estimated)  required  for  completion  of  existing  project 16, 000. 00 
Amoanttbatcan  be  profitably  expended  in  fiscal  yearendinc  June30, 1896    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api^endix  M  2.) 

3,  Little  Pedee  River,  South  Carolina. — The  ri-ver  was  much  obstructed 
by  snags  and  overhanging  trees,  and  in  places  was  subdivided  into  sev- 
eral branches.  The  project  contemplates  providing  for  steamboat  nav- 
igation to  Lumber  River  and  pole-boat  navigation  to  Little  Rock.  The 
estimated  cost  is  $50,000.  All  bridges  on  that  part  of  river  improved 
for  steamers  have  been  supplied  with  draws.  No  work  has  been  done 
dnring  the  year.  This  year's  commerce  amounts  to  8,375  tons.  Total 
expenditures  to  June  30, 1894,  $14,218.18. 

July  1,  1893,  balance  unexpended $2, 416. 14 

June  30, 1894,  amount  expended  during  fiscal  year 1, 634. 32 

July  1,  1894,  balance  unexpended 781. 82 

July  1, 1894,  outstanding  liabilities 279.00 

July  1,  1894,  balance  available 502.82 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 502. 82 
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!  Amount  (estimated)  required  for  completion  of  existing  project $31, 000. 00 
Amoant  that  can  be  proii  tably  expended  in  fiBoal  year  ending  J  iine  30, 1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  3.) 

4.  Great  PeHee  River^  South  Carolina. — ^The  river  was  dangeronslj  . 
obstructed  by  snags  and  logs.  The  project  provides  for  thoron^hly 
cleared  9-foot  navigation  52  miles  to  Smith  Mills,  and  3J-foot  naviga- 
tion to  Cheraw,  172  miles  above  the  mouth,  at  all  stages  of  water,  at  an 
estimated  cost  of  $117,000.  The  work  of  the  year  has  been  snagging. 
This  year's  commerce  aniounts  to  91,025  tons.  Total  expenditures  to 
June  30,  1894,  $87,352.37. 

July  1,  1893,  balance  unexpended $6, 178.28 

June  30,  1894,  amount  expended  during  fiscal  year 4, 030.  tSo 

July  1, 1894,  balance  unexpended 2,147.63 

July  1, 1894.  outstanding  liabilities 219.00 

July  1,  1894,  balance  available 1,928.63 

Amount  appropriated  by  act  of  August  17,  1891 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 928. 63 

{Amount  (estimated)  required  for  completion  of  existing  project 21, 500.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    21, 500.  00 
Submitted  in  compliance  Tvith  reouirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  4.) 

5.  Clarlc  River,  South  Carolina. — This  river  forms  the  southern  mouth 
of  Lynch  River.  Its  upper  end  was  entirely  choked  by  driftwood  and 
fallen  trees.  The  project  provides  for  closing  the  northern  mouth  of 
Lynch  River  and  snagging  Clark  River.  The  estimated  cost  is  $7,500. 
No  work  has  been  done  during  the  year.  All  that  is  needed  before 
Lynph  River  is  opened  for  steamers  has  been  done.  This  year's  com- 
merce amounts  to  about  7,000  tons.  Total  expenditures  to  June  30, 
1894,  $7,464.68. 

July  1, 1893,  balance  unexpended $413.81 

Juno  30, 1894,  amount  expended  during  fiscal  year 378. 39 

July  1, 1894,  balance  unexpended 35.42 

(See  Appendix  M  6.) 

6.  Mingo  CreeJc,  South  Carolina. — ^This  stream  was  much  obstructed 
by  suags  and  overhanging  trees.  The  project  provides  for  removing 
obstructions  from  the  mouth  to  Williams  Landing  for  steamboat  navi- 
gation and  above  for  pole-boat  navigation.  The  estimated  cost  is 
$17,000.  The  work  of  the  year  has  been  snagging.  This  year's  coin 
merce  amounts  to  114,375  tons.  Total  expenditures  to  Juno  30,  1894, 
$12,908.94. 

July  1,1893,  balance  unexpended $1,453.  98 

June  30, 1894,  amount  expended  during  fiscal  year 1,  422.  92 

July  1, 1894,  balance  unexpended 31.06 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 4, 031. 06 

(See  Appendix  M  6.) 

7.  Santee  River,  South  Carolina. — This  river  was  obstructed  by  sunken 
logs  and  snags.  The  bar  was  narrow,  crooked,  and  shifting,  with  only 
about  4  feet  depth  at  low  tide.    The  project  provid^'^fot^  leaving  the 
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Mofiqnito  Creek  Canal,  which  has  been  completed  for  aboat  $100,000, 
as  a  lumber  route,  and  for  a  new  cat  between  Estherville  and  Minim 
Creek,  at  an  estimated  cost  of  $250,000,  and  for  completely  snagging 
the  Santee  River  itself  at  a  cost  of  $100,000.  During  the  past  year 
dredging  on  the  new  canal  continued  with  the  new  dredge  owned  and 
oi>erated  by  the  United  States,  at  a  cost  of  between  3  and  4  cents  a 
cubic  yard.  Tlie  lowest  price  here  by  contract  was  over  35  cents — 
about  ten  times  greater  than  this  year's  cost  by  hired  labor. 

Up  to  June  30,  1894,  $158,015.62  had  been  spent  in  giving  a  passage 
30  feet  wide  and  5  feet  deep  at  high  water,  from  Santee  Ki  ver  to  Winyaw 
Bay,  in  building  a  drawbridge  over  Mosquito  Creek,  in  replacing  dam- 
aged rice  drainage,  and  dredging  on  the  new  Estherville-Minim  Creek 
Canal.    This  year's  commerce  amounts  to  115,428  tons. 

Jnly  1, 1S9S,  balance  uuezpended « $16, 040. 37 

Jauo  30,  1894,  amoiiut  expended  during  fiscal  year 14, 305. 99 

July  1, 1894,  balance  unexpended 1, 734. 38 

July  1,  1894^,  outstanding  liabilities 431.4fi 

July  1,  1894,  balance  available 1,302.92 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 41,  302. 92 

{Amount  (estimated)  required  for  completion  of  existing?  project 250, 000. 00 
Amoun^tha*  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ancl  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  7.) 

S.  Wateree  River,  South  Carolina. — This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  moath  67  miles,  to  Camden.  It  was  much 
obstructed  by  snags  and  by  two  railroad  bridges  without  draws.  The 
project  provides  for  4-foot  steamboat  navigation  to  Camden.  Total 
expenditures  to  June  30, 1894,  $61,929.74. 

The  api>ropriation  of  September  19,  1890,  completes  the  original 
estimated  cost,  and  for  tliis  sum  the  river  has  been  put  into  a  satis- 
factory condition.  The  engineer  officer  in  charge  reports  that  an 
annnal  appropriation  of  $6,500  is  needed  for  maintenance.  This 
yeai-'s  commerce  amounts  to  18,075  tons. 

July  1,  1893,  balance  unexpended $3,045.66 

Jane  30,  1894,  amount  expended  during  fiscal  year 2, 475. 40 

July  1, 1894,  balance  unexpended 570.  *^6 

July  1,  1894,  outstanding  liabilities 85. 00 

.July  1,  1894,  balance  available 485.  2(i 

Amount  appropriated  by  act  of  August  17, 1894 2, 500.  00 

Amount  available  for  fiscal  year  end  ing  June  30,  1895 2, 985.  26 

C  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      6,.500. 00 
*;  &ibmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  8.) 

D.  Congaree  River ,  South  CaroZfna.— This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth  48  miles  to  the  railroad  bridge  at 
Columbia,  thence  1-foot  low- water  depth  2  miles  farther.  The  lower  47 
miles,  from  Granby  to  the  mouth,  was  blocked  by  snags  and  a  railroad 
bridge  without  a  draw.  The  3  miles  above  Granby  wa«  impassable, 
beinir  rapids.  The  original  project  pro-^ides  for  4-f()ot  navigaticgj^^^w 
Granby,  and  a  cleared  channel  through  the  rapids  above.  o 
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A  new  project,  45ubmitted  in  accordance  with  House  resolution  of 
December  15, 1893,  provides  for  the  same  depth  up  to  Columbia.  The 
work  of  the  year  has  been  snagging.  Total  expenditures  to  June  30, 
1894,  $24,501.75.    This  year's  commerce  amounts  to  7,974  tons.  ^ 

July  1,  1893,  balance  unexpended >% $3,(m.74 

June  30,  1894,  amount  expended  during  fiscal  year 2, 509. 49 

qC . 

July  1,  1894,  balance  unexpended : . .  498. 25 

July  1,  1894,  outstanding  liabilities 127.20 

July  1,  1894,  balance  available 371.05 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00^ 

Amount  available  for  fiscal  year  ending  June  30,  1895 4,'371. 05 


{Amount  (estimated)  required  for  completion  of  existing  project 25, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1896    25, 000. 06 
Submitted  in  compliance  with  requirement-s  oi  sections  2  of  river  and 
harbor  act*  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 

•  (See  Appendix  M  9.) 

10.  Charleston  Harbor^  South  Carolina. — The  work  in  progress  since 
1878  comprises  two  jetties  of  riprap  with  mattress  foundation,  and  in 
some  places  of  mattress  hearting.  The  jetties  spring  from  Morris  and 
Sullivan  islands  and  converge  on  curves  so  as  to  cross  the  bar  on  par-. ' 
allel  lines  about  2,900  feet  apart.  They  are  to  establish  and  maintain 
a  channel  across  the  bar  not  less  than  21  feet  deep  at  low  water  where 
heretofore  the  low-water  depth  has  not  exceeded  12  feet.  The  action' 
of  the  jetties  is  to  be  assisted  by  dredging.  Estimated  cost  for  jetties* 
up  to  low  water,  84,380,500;  up  to  3  feet  above  mean  low  watet, 
$5,334,500. 

Dredging  continued  throughout  the  year,  under  contract  with  Messrs. 
Egan  &  Friday,  using  the  Government  dredge.  Stonework  continued 
under  the  contract  with  the  same  firm.  During  the  year  214,232  tons 
of  stone  was  deposited  on  the  jetties,  and  503,055  cubic  yards  of  mate- 
rial was  dredged.  No  settlement  of  the  jetties  has  occurred  during  the 
year,  but  some  of  the  very  high  portions  had  the  top  knocked  off  down  . 
to  high-water  mark  during  the  hurricane  of  August  27, 1893.  No  prac- 
tical injury  was  done  to  either  jetty  by  this  storm.  About  2J  mires  of 
the  South  Jetty  and  1|  miles  of  the  North  Jetty  have  been  raised  to 
high  water  since  work  began. 

The  annual  survey  shows  a  marked  improvement  in  the  jetty  chan- 
nel. There  is  now  17  feet  of  water,  sufficiently  wide  for  navigation, 
all  the  way  through  at  low  tide.  Total  expenditures  to  June  30, 1894, 
$2,940,234.04. 

July  1, 1893,  balance  unexpended $631,285.33 

June  30, 1894,  amount  expended  during  fiscal  year 394, 019. 97 

July  1,1894,  balance  unexpended 237,265.86 

July  1, 1894,  outstanding  liabilities w $370,  600. 00. 

July  1,  1894,  amount  covered  by  uncompleted  contracts  ..  1, 126,  461. 26 

1,497,061.26 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 450, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project  ..♦..  753,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending'June  30, 

1896 753,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  10.)  ^    , 

11.  Ashley  River,  South  Carolina. — The  plan  of  improvement  com- 
prises the  removal  of  a  shoal  about  8  miles  above  the  city  of.  Charles- 
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ton,  S.  C,  where  there  was  oaly  9  feet  of  water  at  low  tide,  and 
another'  just  below  the  Wando  Phosphate  Works,  where  there  was  only 
6  feet.  Low-water  depths  of  from  10  to  11  feet,  with  widths  of  from 
IDO  feet  to  200  feet,  have  been  obtained.  This  year's  commerce  amounts 
to  ai6,000  tou^  Total  expenditures  to  June  30, 1894,  $5,498.23. 

JAly  1, 1893,  balance  nnexpended $2. 81 

June  90, 1894^mount  expended  during  fiscal  year 1. 04 

0  

July  1, 1894,  balance  unexpended 1. 77 

.'     (See  Appendix  M  11.) 

.  12.  Wappop  Cutj  South  OaroWna.— The  project  provides  for  a  channel 

"60  feetiwide  and  6  feet  deep  at  low  water  between  Ashley  and  Stono 

riverfe.     There  is  now  a  narrow  6 J-foot  channel  all  the  way  through. 

•This  year's  commerce  amounts  to  242,000  tons.    Total  expenditures  to 

June*30,  1894,  $50,284.28. 

*  July  1, 1893,  balance  unexpended $2, 715. 72 

Jujy  1,  1894,  balance  unexpended 2, 715, 72 

Amomit  appropriated  by  act  of  August  17,  1894 7, 000. 00 

'    An»onnt  available  for  fiscal  year  ending  June  30, 1895 9, 715. 72 

(Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    28, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

*    (See  Appendix  M  12.) 

,     13:  Edisto  River  J  South  Carolina. — The  river  was  miioh  obstructed 

'  by  snags  and  shoals.    The  project  provide3  for  a  channel  for  rafts  and 

flatboats  from  the  sea,  260  miles,  to  Guignard  Landing,  on  the  South 

Fork,  at  an  estimated  cost  of  $33,385.    No  work  has  been  done  during 

'   tile  year.    The  project  has  been  satisfactorily  completed  for  less  than 

the  estimated  cost. 

This  year's  commerce  amounts  to  120,870  tons.  Total  expenditures 
to  June  30, 1894,  $33,010.30. 

The  sum  of  $2,500  could  be  advantageously  expended  in  removing 
obstructions  which  fell  into  the  river  during  the  hurricanes  of  August 
and  October,  1893. 

•July  1,  1893,  balance  unexpended $449. 15 

-  June  30, 1894,  amount  expended  during  fiscal  year 74. 45 

July  1,  1894,  balance  unexpended 374. 70 

July  1, 1894,  outstanding  liabilities 14. 80 

July  1, 1894,  balance  available 359. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  yearendiugJuneSO,  1896      2, 500. 00 
Shbniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  13.) 

14.  Salkakatchie  River j  South  Carolina, — The  river  was  very  much 
obstructed  by  snags.  The  project  provides  for  a  continuous  flatboat 
cbaiiiiel  from  5  miles  above  Toby  Bluff  to  Hickory  Hill,  at  an  estimated 
.  cost  of  $18,000.  This  year's  commerce  has  amounted  to  27,000  tons. 
The  last  appropriation  completes  the  estimated  cost  and  no  farther 
fands  vill  lie  inquired,  the  improvement  being  completed  and  a  suffi- 
cient balance  being  left  for  maintenance.  Total  expendi-tures^to-Jjane 
30,  1894,.  $15,378.85.  ^  *ed  by^^UOg  HL 


174         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S:  ARMY.. 

July  1, 1893,  balance  iinexpen'lod $3,758.34 

June  ^,  1894,  amount  expended  during  fiscal  year 1, 137;  19 

July  1, 1894,  lialanco  unexpended 2, 621. 15 

July  1, 1894,  outstanding  liabilities li.  00 

July  1, 1894,  balance  available 2,609.15 

(Sec  Appendix  M  14.) 

15.  Beaufort  River,  South  Carolina. — The  portion  to  be  improved  is 
near  Coosaw  Elver,  where  there  was  only  about  4  feet  depth  at  low 
water  for  a  short  distance.  A  through  channel  7  feet  deep  has  been 
provided  by  dredging,  as  projected.  The  estimated  cost  is  $40,000. 
Total  expenditures  to  June  ^,  1894,  have  been  $24,970.93.  The  amount 
appropriated  was  not  sufficient  to  give  the  required  width,  as  more 
rock  was  encountered  than  was  anticipated.  As  recommended  by  the- 
district  engineer,  the  original  estimate  ($25,000)  has  been  increased 
by  $15,000.    This  year's  commerce  amounts  to  215,000  tons. 

July  1, 1893,  balance  unexpended ' $62. 77 

June  30, 1894,  amount  expended  during  fiscal  year 33.  70 

July  1, 1894,  balance  unexpended 29. 07 

July  1, 1894,  outstanding  liabilities , 6.00 

July  1,1894,  balance  available 23.07 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 023. 07 

{Amount  (estimated)  required  for  completion  of  existing  project 10,  000. 00 
Amount  that  can  beprofitablyexpendedinfiscal  year  ending  June30,1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcli  3, 1893. 

(See  Appendix  M 15.) 

16.  Removing  aunJcen  vessels  or  craft  obstructing  or  endangering  navi- 
gation—  Wreck  of  schooiier  Kate  V,  Aitken,  in  Swash  CJiannelj  Charleston 
Harbor  J  South  Carolina. — At  the  close  of  the  last  fiscal  year  a  contract 
was  let  to  Messrs.  Charles  W.  Johnston  and  Enoch  Townsend,  to  remove 
this  wreck  for  the  sum  of  $4,745.  They  began  work  and  succeeded  in 
removing  a  portion  of  the  vessel,  but  from  the  start  failed  to  comply 
with  the  specifications  regarding  the  disposition  of  cargo  and  vessel. 
They  requested  an  extension  of  time,  which  was  granted  them*  Up 
to  the  close  of  the  fiscal  year  they  had  not  resumed  work.  Their  exten- 
sion of  time  expires  August  31,  1894. 

Wreck  of  sloop  in  drawspan  of  Ashley  River  Bridge. — During  the 
gale  of  August  27, 1893,  a  small  sloop  sunk  in  over  30  feet  of  water  in 
the  draw  opening  of  the  above  bridge.  Her  mast  is  an  obstruction  to 
navigation.  The  rest  of  the  boat  is  so  deeply  submerged  as  to  be  out 
of  the  way.  Five  dollars  was  allotted  for  removing  the  mast.  At  the 
close  of  the  year  this  had  not  been  dope,  as  the  parties  who  were  repair- 
ing the  bridge  had  promised  to  pull  it  out  for  that  price,  but  had  failed 
to  do  so. 

The  expenditures  during  the  year  have  aggregated  $366.67. 

(See  Api)endix  M  16.) 

IMPROVEMENT  OP  RIVEKS  AJO)   HARBORS   IN  EASTERN   GEORGIA. 

This  district  was  in  the  charge  of  Capt.  O.  M.  Carter,  Corps  of 
Engineers;  Division  Engineer,  Col.  William  P.  Oraighill,  Corpsof  Engi- 
neers. "^ 

1.  Savannah  Harbor,  Georgia. — The  plan  of  improvementunder whidi 
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operations  have  been  carried  on  in  Savannah  Harbor  during  the  last 
fiscal  year  was  approved  by  the  Secretary  of  War  on  July  22, 1890. 
The  project  contemplates  the  establishnieut  of  a  navigable  channel  26 
feet  deep  ^t  mean  high  water  between  the  city  of  Savannah  and  Tybee 
Roods/  The  mean  rise  and  fall  of  tides  varies  from  about  7  feet  at  Fort 
Pnlaski  to  about  G  feet  in  front  of  the  city  wharves. 

The  xjstimated  cost  of  the  improvement  is  $3,500,000. 

In  1873,  prior  to  improvement,  the  channel  was  in  places  not  more 
than  9  feet  deep  at  mean  low  water,  and  the  usual  high-water  draft  of 
Tcssels  was  not  more  than  14.5  feet.  • 

Jh?lor  to  July  1, 1803,  there  had  been  placed  in  the  work  under  the 
present  project  312,887.35  square  yards  of  log  and  brush  mattresses, 
37,(aS.X4  cubic  yards  of  stone,  118,483.23  cubic  yards  of  brush  ftiscines, 
5,844  piles,  and,  aside  from  these,  268  groups  of  tie  piles,  and  51  clus- 
ters of  fender  piles;  also  302,027.60  feet,  B.  M.,  of  6  by  10  inch  timber, 
a]kd^33,300.1  pounds  of  iron  bolts.  There  had  been  removed  from  the 
cbjtfinel,  by  dredging,  920,833.84  cubic  yards  of  material. 

The  river  and  harbor  act  approved  July  13, 1892,  containe<l  an  appro- 
priation of  $318,750  for  continuing  this  improvement,  with  the  follow- 
*ing  provision: 

'Pravidffd,*  That  contracts  may  bo  entered  into  by  the  Secretary  of  War  for  such 
m»terialB  and  woric  as  may  be  necessary  to  complete  the  present  project  of  improve- 
.ment,  to  be  paid  for  as  appropriations  may  from  time  to  time  bo  made  by  ]aw,  not 
to  exceed  in  tbe  aggregate  twomiUion  3ight  hundred  and  thirty-one  thousand  two 
hnndro^  and  fifty  dollars,  exclusive  of  the  amount  herein  and  heretofore  ai>propri- 
aied. 

A  contract  was  entered  into  with  P.  Sanford  Ross,  of  Jersey  City,  !N". 
J.,  for  all  of  the  dredging,  and  with  the  Atlantic  Contracting  Company,. 
oT  New  York,  for  all  of  the  other  work  required  for  the  improvement. 
'  l)uring  the  fiscal  year  just  closed  there  were  used  in  the  Marsh 
Idand  training  wall  and  closing  dam,  in  the  Garden  Bank  training 
wall,-  the  Fig  Island  jetty,  the  Mackay  Point  training  wall,  the  South 
Channel  training  wall  and  spur  dams,  the  Barnwell  Island  training 
wall  and  spur  dams,  the  Barnwell  Island  closing  dams,  the  North  Elba 
Island  training  wall,  the  South  Elba  Island  training  wall,  Wing  Dam 
No.  14,  Philbricks  Cut  dam,  the  Lower  Flats  training  wall,  the  Yenus 
Point  training  wall,  Big  Gap  dam,  the  Jones  Island  spur  dams.  Wing 
Dam  No.  33,  the  Long  Island  training  wall,  the  Oy«ter  Bed  training 
wall,  and  the  Cockspur  Island  training  wall,  699,536.65  square  yards 
of  brush  mattresses,  99,192.83  cubic  yards  of  brush  fascines,  57,633.63 
cubic  yards  of  riprap  stone,  325,299  feet,B.  M.,  of  6  by  10  inch  sawed 
timber,  33,153.28  pounds  of  iron  bolts.  Tliere  were  driven  6,155 
piles,  making  an  aggregate  advance  of  pile  work  of  24,576.1  linear  feet; 
597  piles  were  diiven  as  guides  for  the  mattress  work,  which  are  an 
equivalent  of  2,388  linear  feet  of  pile  work.  There  were  also  driven 
441  groups  of  tie  piles  and  23  clusters  of  fender  piles,  making  a  total  of 
7,703  piles  driven  during  the  fiscal  year. 

Between  the  old  waterworks  and  Tybee  Knoll  978,096.80  cubic  yards 
of  inaterial  was  removed  by  dredging  during  the  fiscal  year. 

The  removal  of  a  number  of  old  crib  obstructions  and  wing  dams 
projecting  t6o  far  into  the  channel  has  been  commenced  by  the  snag 
boats  Toccoa  and  the  Satilla,  the  work  being  done  by  hired  labor  and 
tbe  purchase  of  material  in  open  market*  The  material  thus  far 
removed  at  various  places  consists  of  2,400  feet,  B.  M.,  of  sawed  timber, 
216|  cubic  yards  of  riprap  stone,  2,759  logs,  and  35  piles. 

A  steam  hpister  for  use  upon  the  rivers  and  in  Savannah  Harbor 
lias  been  constructed  by  hired  labor  and  purchase  of  material  in  ope|ic 
market. 
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Besides  tlie  usual  examinations  and  surveys,  preparations  were  made 
for  a  final  gauging  of  the  river. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1893,  including  all  outstanding  liabilities,  amounted  to  $827,669.48. 

There  is  now  a  navigable  channel  from  the  city  to  the  sea  with  a  min- 
imum low-water  depth  of  16  feet,  a  gain  of  about  7  feet  since  the  work 
was  begun,  and  of  half  a  foot  during  the  fiscal  year  just  closed. 

July  1,  1893,  balance  unexpended $1,000,102.20 

June  30,  1894,  amount  expended  during  fiscal  year 750, 102. 20 

July  1,  1894,  balance  unexpended 250,000.00 

July  1, 1894,  outstanding  liabUitiea $653,864.58 

July  1,  1894,  amount  covered  by  uncompleted  contracts..     408, 034. 40 

1,061,898.98 


Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 975, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 856, 250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 856,250.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1 866  and  1 867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  1.) 

2.  Savannah  RiveVj  Georgia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1890,  the  object  being  to  secure  a 
low- water  steamboat  channel,  not  less  than  5  feet  in  depth,  between  the 
cities  of  Augusta  and  Savannah,  Ga. 

The  estimated  cost  of  the  improvement  is  $332,000.  Prior  to  improve- 
ment navigation  was  much  impeded  by  logs,  snags,  piles,  and  other 
obstructions.  The  depth  at  summer  low  water  over  some  of  the  shoals 
did  not  exceed  2  or  3  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1893,  including  all  outstanding  liabilities,  was  $34,105.35,  and  resulted 
in  removing  1,508  snags,  stumps,  and  logs,  and  11,849  overhanging 
trees  from  the  most  troublesome  places  throughout  the  whole  extent  of 
the  river.  Seven  spur  dams  were  constructed  for  the  protection  of 
caving  banks  below  the  city  of  Augusta,  and  some  of  the  old  dams 
were  repaired.  There  were  placed  in  this  work  4,861.40  cubic  yards  of 
brush  fascines,  and  3,352.47  cubic  yards  of  stone. 

There  have  been  removed  from  the  river  during  the  present  fiscal 
year  306  snags,  logs,  and  stumps,  and  369  overhanging  trees  j  16  logs 
were  cut  up  on  bank. 

Under  a  contract  with  Albert  J.  Twiggs,  of  Augusta,  Ga.,  35  new 
spur  dams  were  constructed  near  that  city  and  a  number  of  old  ones 
were  repaired.  There  were  placed  in  this  work  7,232.04  cubic  yards  of 
brush  fascines  and  6,742.46  cubic  yards  of  stone. 

The  expenditures  during  the  year  ending  June  30, 1894,  including  all 
outstanding  liabilities,  amounted  to  $22,760.62,  and  resulted  in  i)rotect- 
ing  the  caving  banks  of  the  river  near  Augusta  and  in  removing  the  most 
serious  obstructions  to  navigation  between  Savannah  and  Augusta. 

July  1,  1893,  balance  unexpended $26,023.59 

June  30,  1894 ,  amount  expende<l  during  fiscal  year 22, 730. 67 

July  1,  1894,  balance  unexpended 3,292.92 

July  1,  1894,  outstanding  liabilities 29. 95 

July  1,  1894,  balance  available 3,262.97 

Amount  appropriated  by  &ct  .of  August  17,  1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895-  -'DraTtr^qt)^A;jy0^i,  18,262.97 
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{Amount  (estimated)  required  for  completion  of  existing  project $257, 000.00 
Amountthat  can  be  prohtabl;;r  expended  in  fiscal  vear  ending  Jnne  30, 1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1868  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  2.) 

3,  Savannah  Biver  above  Augmta^  Ga. — ^The  present  project  for  the 
improvement  of  this  t)art  of  Savannah  Eiver  is  outlined  in  report  of 
Capt  O.  M.  Carter,  Corps  of  Engineers,  dated  January  31,  1890,  and 
adopted  in  1892.  It  contemplates  the  establishment  of  a  pole-boat 
channel  between  Petersburg,  Ga.,  and  the  Locks,  above  Augusta,  Ga., 
12  to  25  feet  wide  and  navigable  at  ordinary  summer  low  water  for 
boats  drawing  2  feet.  This  is  to  be  accomplished  by  the  removal  of 
sand  shoals,  ledges  of  rock  or  gravel,  and  overhanging  trees,  and  by 
the  construction  of  spur  dams  and  training  walls  to  maintain  the  depth 
of  the  improved  channel. 

The  estimated  cost  of  the  improvement  is  $33,000. 

Prior  to  July  1, 1892,  there  was  no  work  done  under  the  present 
project. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 

1893,  including  all  outstanding  liabilities,  was  $9,956.64,  and  resulted 
in  the  building  of  new  dams  and  the  repairing  of  old  ones  and  the 
excavation  of  rocJi  from  the  channel  at  various  places.  There  were 
used  in  this  work  2,018.66  cubic  yards  of  fascines,  1,186.30  cubic  yards 
of  riprap  stone,  and  there  was  excavated  from  the  channel  341.5  cubic 
yards  of  rock,  using  200  pounds  of  explosives. 

Operations  during  the  fiscal  year  just  closed  were,  owing  to  lack  of 
funds,  confined  to  office  work. 
The  total  amount  expended  under  the  present  project  to  June  30, 

1894,  is  $10,000. 

July  1, 1893,  balance  unexpended $4, 180.08 

Jane  30, 1894,  amount  expended  during  fiscal  year 4, 180. 08 

Amonut  appropriated  by  act  of  August  17,  1894 6,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amouutthatcanbeprofitably  expended  in  fiscal  year  endine  June 30, 1896    17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbf>r  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  3.) 

4,  Darien  Harbor^  Georgia. — The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Darien  Harbor  during  the  last  fiscal 
year  was  adopted  in  1885.  The  project  contemplates  the  establishment 
of  a  navigable  channel  12  feet  deep  at  meau  low  water  between  Darien 
and  Doboy.    The  mean  rise  and  fall  of  the  tide  is  about  6.5  feet. 

The  estimated  cost  of  the  improvement  is  $170,000. 

No  work  was  ever  done  under  the  existing  project  prior  to  the  fiscal 
year  ending  June  30,  1891. 

The  total  expenditures?  under  the  present  project  of  improvement  to 
Jnne  30,  1803,  including  all  outstanding  liabilities,  amounted  to 
$49,546.08,  and  resulted  in  the  removal  by  dredging  of  86,640.2  cubic 
yards  of  material  from  various  shoals  and  in  the  construction  of  20  spur 
dams,  of  an  aggregate  length  of  4,172.6  feet. 

Owing  to  the  lack  of  funds,  operations  during  the  fiscal  year  just 
closed  were  confined  to  an  examination  of  the  harbor  and  miscellaneous 
office  work. 

The  total  expenditures  under  the  present  project  of  improvement  to 
June  30, 1894,  amounted  to  $50,000.  Digitized  by  V^OOglC 
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Juiy  ly  1893,  balance  unexpeDded $557.44 

Jime  dO,  18S4,  amount  expended  during  fiscal  year 557. 44 

Amount  appropriated  by  act  of  August  17,  1894 25,00a00 

(Amount  restiraated)  required  for  completion  of  existing  project 95, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    93, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2^f  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  4.) 

5.  Altamaha  River ^  Georgia, — The  plan  of  improvement  under  which 
operations  have  been  carried  on  uix)n  the  Altamaha  River  during  the 
last  lisoal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
3  feet  in  depth  at  ordinary  summer  low  water  between  Darien  and  the 
junction  of  the  Oconee  and  Ocmulgee  rivers. 

The  estimated  cost  of  the  improvement  is  $129,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  low-water  depths  at  some  points  not  exceed- 
ing 2  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1893,  including  all  outstanding  liabilities,  was  $20,406.64,  and  resulted 
in  removing  741  snags  and  stumps  and  2,786  overhanging  trees;  26 
logs  were  cut  on  bank.  At  Beards  Bluff  3,166  linear  feet  of  wattled 
pile  dam  was  built,  and  at  Marrowbone  Bar  79  linear  feet  of  shore 
protection.  In  this  work  there  were  used  482  piles,  2,462  square  yards 
and  1,630  cubic  yards  of  brush  mattresses,  and  371  cubic  yards  of  rip 
rap  stone.  All  this  work  was  done  by  hired  labor  and  purchase  of 
material  in  open  market.  There  were  constructed  at  Couper  Bar  a 
training  wall  and  3  spur  dams,  aggregating  932  feet  in  length,  in  the 
construction  of  which  there  were  used  4,390.11  cubic  yards  of  brush 
fascines,  141.51  cubic  yards  of  riprap  stone,  12,502.25  feet,  B.  M.,  of  6 
by  10  inch  timber,  as  waling,  cross  and  back  ties,  and  1 ,285.40  pounds 
of  iron  bolts  for  the  fastening  of  the  timber  to  the  pile  work.  There 
were  driven  471  piles,  26  groups  of  tie  piles,  and  11  clusters  of  fender 
piles,  making  a  total  of  556  piles.    This  work  was  done  by  contract. 

There  were  removed  from  the  river  during  the  fiscal  year  just  closed 
342  snags  and  stumps  and  4,533  overhanging  trees;  5  logs  were  cut 
up  on  bank.  The  snag  boat  also  removed  the  wreck  of  the  steamer  Tar 
Heel,  which  was  lying  in  the  channel  at  Oswells  Cut.  At  Beards  Bluff 
66  fender  piles  were  driven,  and  at  Town  Bluff  Shoal  45  cubic  yards  of 
rock  was  removed  from  the  channel.  All  this  work  was  done  by  hired 
labor  and  purchase  of  material  in  open  marEet. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
resulted  in  improving  the  channel  at  Town  Bluff  and  in  removing  the 
most  serious  obstructions  to  navigation  over  the  entire  length  of  the 
river. 

July  1,  1893,  balance  nnexpended $4,  214. 7.) 

June  30,  1894,  amount  expended  during  fiscal  year 3, 521. 26 

July  1,  1894,  balance  nnexpended 693. 53 

Amount  appropriated  by  act  of  August  17,  1894 10,  OOO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10, 693. 53 

(Amount  (estimated)  required  for  completion  of  existing  project 89, 000. 00 
Amountthatcanbeprofitablyexpendedinfiscal jeareudingJune30,1896    50, 000. 00 
Submitted  in  compliance  Tvrith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893.)QQ  1^ 

(See  Appendix  N  5.)  ^ 
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6.  Oconee  Eiver^  Georgia. — ^The  plan  of  improvemeut  under  which 
operations  have  been  carried  on  npon  the  Oconee  Eiver  during  the  last 
fiscal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
3  feet  in  depth  at  ordinary  summer  low  water,  between  Milledgeville 
and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  $171,000. 

Prior  to  improvemeut,  navigation  was  much  impeded  by  sand  bars, 
OYerhanging  trees,  snags,  and  sunken  logs.  On  some  shoals  there  were 
low-water  depths  of  not  more  than  2  feet. 

Prior  to  July  1,  1893,  there  were  removed  from  the  channel,  under 
the  present  project,  3,096  snags  and  stumps,  17,061  overhanging  trees, 
and  366.5  cords  of  driftwood;  131  trees  were  girdled,  and  269  logs 
were  cut  up  on  bank.  There  was  placed  in  the  closing  dam  at  Fish 
Trap  Cut  600  cubic  yards  of  stone.  lu  building  spur  dams  at  Old 
Boat  Yard  there  were  driven  165  piles;  935  linear  feet  of  piling  was 
wattled  with  poles,  and  991  linear  feet  of  brush  mattresses  18  feet 
wide  was  sunk.  A  new  snag  boat,  the  Satillaj  was  completed  October 
3, 1891. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1893,  including  all  outstanding  liabilities,  is  $33,264.15. 

There  were  removed  from  the  channel  during  the  fiscal  year  just 
closed  6,819  snags  and  stumps,  5,672  overhanging  trees,  and  266J 
cubic  yards  of  gravel,  clay,^  and  sand;  503  logs  were  cut  up  on  bank; 
8  trees  were  girdled,  and  966 •pounds  of  explosives  was  used.  In 
repairing  the  jetties  at  Old  Boat  Yard  there  were  used  20  linear  feet 
of  brush  mattresses  18  feet  wide,  15  cubic  yards  of  brush  fasciiies,  and 
5  cubic  yards  of  riprap  stone;  11  piles  were  driven  and  80  linear  feet 
of  pile- work  was  wattled;  165  pounds  of  explosives  was  used. 

The  total  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
including  all  outstanding  liabilities,  amounted  to  $16,327.84,  and 
resulted  in  opening  a  navigable  channel  from  the  river's  mouth  to  Mil- 
ledgeville. 

July  1, 1893,  balance  unoxponded $17, 162. 43 

June  30, 1894,  amount  expended  during  fiscal  year 16,  231. 84 

July  1, 1894,  balance  unexpended 930. 59 

July  1, 1894,  outstanding  liabilities 96. 00 

July  1, 1894,  balance  available 834.59 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 10,  834. 59 

{Amount  (estimated)  required  for  completion  of  existing  project Ill,  000. 00 
Amoflnt  that  can  be  profitably  expended  in  fiscal  yea"  ending  June  30,1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  G.) 

7.  Ocmulgee  River j  Oeorgia. — The  plan  of  improvement  under  which 
operations  have  been  carried  on  upon  the  Ocmulgee  Kiver  during  the 
last  fiscal  year,  was  adopted  in  1890.  The  project  contemplates  the 
establishment  of  a  steamboat  channel  3  feet  in  depth  at  ordinary  sum- 
mer low  water  between  Macon  and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  $210,000. 

Prior  to  improvement  navigation  was  much  impeded  by  rock  shoals, 
sand  bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low-water 
depth  at  some  places  not  exceeding  2  feet.  Digitized  by  V^OOglC 
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The  total  amoant  expended  under  the  present  project  up  to  Jane  30, 
1893,  including  all  oustauding  liabilities,  was  $43,782.35,  resulting  in 
the  removal  of  5,305  snags  and  stumps,  and  16,053  overhanging  trees; 
134  logs  were  cut  up  on  bank  and  125  trees  were  deadened.  Jetties 
and  bank  protection  have  been  built  at  Tillmans  Bar.  All  this  work 
was  done  by  hired  labor  and  purchase  of  material  in  open  market. 

During  the  fiscal  year  just  closed  there  have  been  removed  from  the 
channel  1,461  snags  and  stumps,  4,498  overhanging  trees,  573  cubic 
yards  of  rocks  and  loose  bowlders,  and  the  wrecks  of  3 -steamboats; 
919  trees  were  girdled  and  58  logs  were  cut  up  on  bank;  394  pounds 
of  explosives  was  used. 

The  total  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
amounted  to  $10,882.96,  and  resulted  in  opening  a  navigable  channel 
from  the  river's  mouth  to  Macon. 

July  1,  1893,  balance  unexpended $11,958.63 

June  30,  1894,  amount  expended  during  fiscal  year 10, 882. 96 

July  1, 1894,  balance  unexpended 1,075.67 

Amount  approprhUed  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 11, 075. 67 

{Amount  (estimated)  required  for  completion  of  existing  project 145, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  7.) 

8.  Brunswick  HarboVj  Oeorgia, — The  plan  of  improvement  under 
which  operations  have  been  carried  on  in  Brunswick  Harbor  during 
the  l^st  liscal  year  was  adopted  in  IdSO,  and  modified  and  enlarged  in 
1886. 

The  project  contemplates  the  establishment  of  a  navigable  channel 
not  less  than  15  feet  deep  at  mean  low  water.  The  mean  rise  and  fall 
oftideis6.8feet. 

The  cost  of  the  project  of  1880  was  estimated  at  $73,187.60,  and  as 
enlarged  in  1880,  at  $190,000,  inclusive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

The  amount  expended  to  June  30,  1893,  including  all  outstanding 
liabilities,  was  $180,918.92,  and  has  resulted  in  securing  a  navigable 
low-water  channel  not  less  than  16  feet  deep. 

During  the  fiscal  year  just  closed  there  were  put  into  the  training 
wall  3,332.46  cubic  yards  of  brush  fascines  and  780.87  cubic  yards  of 
riprap  stone.  The  total  expenditures  during  the  fiscal  year  ending 
June  30,  1894,  amounted  to  $17,251.13,  and  resulted  in  completing  the 
training  wall  in  the  harbor. 

July  1, 1893,  balance  unexpended $17,251.13 

June  30, 1894,  amount  expended  during  fiscal  year 17, 251. 13 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896,  for  maintenance 10,000.00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of*  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  8.) 

9.  Brunswick  Outer  Bar,  Oeorgia. — ^The  a<5t  of  Congress  approved 
July  27, 1892,  provided  for  payments  to  Mr.  C.  ligtSwlSe^^P^^  ^ 
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procuring  a  channel  of  certain  widths  and  depths  within  periods  speci- 
fied across  the  onter  bar  at  Brunswick,  Ga.,  north  of  the  present 
channel,  by  the  explosion  of  dynamite  on  or  beneath  the  bottom  of  the 
channel.  The  examinations  made  by  the  local  engineer  showed  that 
,the  depths,  22  and  23  feet,  required  by  the  act  to  be  obtained  by 
November  1, 1892,  and  January  1, 1893,  were  not  secured.  By  act  of 
March  1, 1893,  the  time  for  procuring  the  various  channel  depths  was 
extended  to  November!,  1893.  An  examination  made  by  the  local 
engineer  in  November,  1893,  showed  that  the  depth  of  22  feet  required 
by  the  act  to  be  obtained  by  November  1, 1893,  had  not  been  secured. 
Corresi)ondence  in  the  matter  and  the  reports  of  the  local  ofllcer  upon 
the  inspection  of  the  work  done  are  submitted. 
(See  Appendix  N  9.) 

10.  Jekyl  CreeJcj  Georgia. — ^The  plan  of  improvement  under  which 
oi>erations  have  been  carried  on  in  Jekyl  Creek  during  the  last  fiscal 
year  was  adopted  in  1888.  The  project  contemplates  the  establishment 
of  a  navigable  channel  through  the  creek  7  feet  deep  at  mean  low  water. 
The  mean  rise  and  fall  of  the  tide  is  about  7.1  feet. 

The  estimated  cost  of  the  improvement  is  $38,590. 

Prior  to  improvement  the  low-water  depth  at  some  places  did  not 
exceed  3  feet. 

The  total  amount  expended  to  June  30, 1893,  including  all  outstand- 
ing liabilities,  was  $34,748.77,  of  which  $19,811.08  were  on  account  of 
the  appropriation  for  the  improvement  of  Jekyl  Creek. 

The  total  expenditures  during  the  fiscal  year  just  closed  amounted 
to  $3,822.20. 

The  navigable  depth  over  the  bar  at  the  mouth  of  Jekyl  Creek  is  now 
5  feet. 

July  1,  1893,  balance  unexpended $3,822.20 

J  ane  30,  ISXH,  amount  expended  during  fiscal  year 3, 822. 20 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 14, 590. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896    14, 590. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  N  10.) 

11.  Cumberland  Sound,  Georgia, — The  plan  of  improvement  under 
which  operations  have  been  carried  on  at  Cumberland  Sound  during 
the  last  fiscal  year  was  adopted  in  1879,  and  revised  in  1891*  The  pro- 
ject contemplates  the  establishment  of  a  navigable  channel  across  the 
bar  19  feet  deep  at  mean  low  water.  The  mean  rise  and  fall  of  tide  is 
5.9  feet.  The  estimated  cost  of  the  improvement  is  $2,079,500,  exclu- 
sive of  the  work  done  imor  to  1891. 

Prior  to  improvement  the  low-water  depth  of  the  entrance  varied 
from  11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1893,  including  all  outstanding  liabilities,  was  $761,914.92. 

The  expenditures  during  the  fiscal  year  just  closed  amounted  to 
$755.27. 

The  navigable  depth  over  the  bar  at  present  is  somewhat  more  than 
14  feet  at  mean  low  water. 

July  1,  1893,  balance  unexpended $755. 27 

June  30, 1894,  amount  expended  during  fiscal  year 755. 27 

Amount  appropriated  by  act  of  August  17, 1894 Di§rtizec^  by  Lj ^170, 000. 00 
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'  Amonnt  (estimated)  required  for  completion  of  existing  project $1, 647, 500. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(Sec  Api>cndix  N  11.) 

12.  Inside  tcaier  route  between  Savannah,  Ga.,  and  FernandinOj 
Fla. — The  existing  project  of  improvenieiit,  submitted  in  report  of  sur- 
vey dated  November  25, 1891,  i>rovide8  for  the  establishment  of  a  chan- 
nel 7  feet  deep  at  mean  low  water  between  Savannah,  Ga.,  and  Fernan- 
dina,  Pla. 

The  estimated  cost  of  the  improvement  is  $105,000,  provided  that 
amount  may  be  made  at  once  available. 

An  appropriation  of  $15,000,  the  first  for  this  work,  was  made  by  the 
river  and  harbor  act  approved  July  13, 1892. 

In  its  present  condition  the  channel  depth  is  less  than  5  feet  in  some 
places. 

The  work  has  so  far  been  entirely  confined  to  the  mouth  of  Jekyl 
Creek,  where  the  depth  across  the  bar  now  is  5  feet  as  against  4.08  feet 
before  its  improvement. 

The  total  amount  expended  up  to  June  30,  1893,  including  all  out- 
standing liabilities,  was  $14,937.09. 

The  expenditures  during  the  fiscal  year  just  closed  amounted  to 
$14,653.31. 

July  1,  1893,  balance  unexpended $14,  653. 31 

June  30,  1894,  amount  expended  dnrin^^  fiscal  year 14,  653. 31 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

{Amount  (estimated)  required  for  completion  of  existiuj^  project 70, 000. 00 
Amonntthat  can  be  protitabl}' expended  in  fiscal  year  ending  June  30, 1896     70, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t>3  ami  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  12.) 

13.  Removing  sunJcen  t^cssels  or  craft  ohstrnciing  or  endangering  navi- 
gation.— The  wreck  of  the  Austrfan  bark  Undine  was  removed  from 
Savannah  Harbor  during  the  past  fiscal  year.  The  work  of  removing 
by  hired  labor  four  other  wrecks  from  Savannah  Harbor  has  been 
begun,  but  has  not  yet  been  completed.  The  total  expenditure  during 
the  year  on  removing  sunken  vessels  is  $8,418.97. 

(See  Appendix  N  13.) 

IMPKOVEMENT   OF   EIVERS   AND   HARBORS   IN  FLORIDA. 

This  district  was  in  the  temporary  chargeof  Lieut.  Albert  M.  D'Armit, 
Corps  of  Engineers,  to  May  15, 1894,  and  in  the  charge  of  Maj.  Thomas 
H.  Handbury,  Corps  of  Engineers,  with  Lieutenant  D'Armit  under  his 
immediate  orders  since  that  datej  Division  Engineer,  Col.  William  P. 
Craighill,  Corps  of  Engineers. 

1.  St.  Johns  Ricer,  Florida. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  witli  a  project  submitted  in 
1879,  by  the  late  Col.  Q.  A.  Gillmore,  Corps  of  Engineers.  The  plan 
contemplates  the  formation  of  a  continuous  channel,  15  feet  deep  at 
mean  low  water,  from  Jacksonville  to  the  ocean.  The  points  where 
work  is  required  are  in  a  reach  near  Dames  Point,  12  miles  from  the 
mouth,  and  on  the  bar  at  the  mouth.  Near  Dames  Point  the  mean  low- 
water  dei)th  varies  from  12  to  13  feet,  with  a  tidal  range  of  about  2  feet. 
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Hie  bar  at  the  moath  is  formed  of  sand.  Before  work  was  began  the 
mean  low  water  channel  depth  across  it  varied  from  5  to  7  feet,  with  a 
tidal  range  of  5.8  feet.  The  channel  across  the  bar  shifted  contin- 
uously north  and  sonth  through  a  mile  range.  The  work  was  divided 
into  two  parts:  (1)  The  formation  of  a  channel  across  the  bar  at  the 
mouthy  by  the  concentration  and  direction  of  the  tidal  cnrrents  by  two 
jetties  to  start  from  the  opposite  shores  of  the  entrance,  and  to  converge 
until  on  the  bar  their  outer  ends  should  be  approximately  parallel  and 
1,000  feet  apart;  and  (2)  the  improvement  of  the  Dames  Point  Reach 
by  dredging,  and  the  construction  of  works  of  protection,  under  a 
project  approved  June  11, 1891,  and  approved  in  a  modified  form  March 
28, 1892. 

It  was  estimated  that  the  cost  of  obtaining  a  channel  over  the  bar  15 
feet  in  depth  at  mean  low  water  by  this  project  would  be  $1,306,409, 
and  improving  the  river  in  accordance  with  the  approved  modified 
project,  which  contemplated  a  navigable  channel  having  a  depth  at  low 
water  of  18  feet  from  inside  the  bar  to  Jacksonville,  would  be  $324,000. 

The  aggregate  of  the  appropriations  made  for  this  work  since  the 
adoption  of  the  present  project  is  $1,417,000,  all  of  which  has  been 
made  applicable  to  the  improvement  of  the  bar. 

The  amount  expended  up  to  June  30, 1893  was  $1,030,488.05. 

The  act  of  July  13, 1892,  authorized  a  contract  to  be  made  for  the 
completion  of  the  work  at  the  month  of  the  river,  the  amount  of  the 
contract  not  to  exceed  $397,000.  The  sundry  civil  act  approved  March 
3,1893,  contained  the  item  of  $284^500  for  completing  the  work. 

The  increased  cost  of  the  work  over  the  original  estimate  is  $110,591. 
This  is  attributable- to  the  fact  that  for  many  years,  during  the  early 
part  of  its  progress,  long  and  frequent  intermissions  were  made  neces- 
sary by  reason  of  a  want  of  adequate  appropriations  for  carrying  on  a 
work  of  this  magnitude.  Under  these  circumstances  favorable  con- 
tracts could  not  be  made  and  the  uncompleted  work  was  subject  to 
great  deterioration  during  these  suspensions. 

From  the  year  1865  to  the  adoption  of  the  project  in  1879,  a  sum 
aggregating  $57,476.38  had  been  expended  in  dredging  for  temporary 
improvement  of  the  bar  channel.  For  making  preliminary  surveys  and 
preparing  the  project  the  sum  of  $2,523.74  was  expended. 

Under  the  provisions  of  the  contract  entered  into  with  I.  II.  Hatha- 
way &  Co.,  under  date  of  November  30, 1892,  there  were  placed  upon 
the  south  jetty  3,920.6  tons  of  first-class  stone,  24,167.8  tons  of  sec- 
ond-class stone,  and  41,030.5  tons  of  third-class  stone. 

The  foundation  course  of  matting  for  the  south  jetty  was  extended 
daring  the  year  from  station  9498  to  station  10712,  a  distance  of  1,214 
feet,  making  the  total  length  of  this  jetty  11,192  feet.  This  includ'es 
the  shore  approach  of  480  feet.  In  matting  the  foundation  for  the 
year,  15,673  square  yards  of  mattress  work  was  used. 

No  work  was  done  on  the  north  jetty  during  the  year. 

For  the  purpose  of  ascertaining  the  condition  of  the  channel  over 
the  bar,  and  the  effect  of  the  work  being  done,  monthly  hydrographic 
surveys  have  been  made. 

The  work  of  closing  the  sailing  gap  in  the  south  jetty  through  which 
vessels  passed  out  and  in,  finding  a  little  better  water  by  that  course 
than  directly  out  between  the  jetties,  was  commenced  June  11.  A 
large  body  of  water  was  passing  out  during  ebb  tide  through  this  open- 
ing. It  was  deemed  advisable  to  direct  this  upon  the  bar  and  transfer 
its  erosive  effect  to  that  channel. 
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South  Jetty. — The  foundation  of  this  jetty  is  now  at  station  10712, 
which  is  as  far  out  as  it  is  at  present  contemplated  to  extend  it.  At  this 
point  it  now  rests  on  the  outer  slope  of  the  bar  in  24  feet  of  water. 

The  crest  of  the  jetty  from  station  1500  back  to  the  shore,  slopes  from 
mean  low  to  mean  high  water.  From  station  1500  to  3500  it  is  at  mean 
low  water;  thence  to  station  7000  it  will  average  about  2  feet  below 
low- water  line.  From  7000  to  7500  it  is  5  feet  below;  and  fromthenee 
to  about  8500  it  is  near  the  mean  high- water  line;  from  thence  to  about 
10300  it  is  1  foot  below  mean  low  water;  thence  it  sloi)e8  off  rapidly  to 
the  bottom  at  the  end  of  the  foundation.  It  is  proposed  to  raise  this 
jetty  throughout  to  about  the  mean  high-water  line,  with  the  expectation 
that  with  the  settling  and  the  adjustment  of  its  material  under  the 
action  of  the  waves  it  will  finally  rest  about  3  feet  above  mean  low 
water. 

North  Jetty. — No  work  has  been  done  on  this  jetty  since  December, 
1891.  Its  foundation  at  that  time  was  out  as  far  as  station  10934.  It 
is  not  contemplated  at  this  time  to  extend  this  further.  The  crest  of 
this  jetty  from  the  shore  end  out  to  station  7000  is  now  at  mean  low 
water.  From  this  station  to  station  8500  it  will  average  2  feet  below 
low  water,  and  from  station  8500  to  the  end  the  average  is  6  feet.  Until 
the  south  jetty  lias  been  raised  to  its  full  height,  and  the  effect  produced 
carefully  observed,  it  can  not  be  definitely  determined  what  further 
work,  if  any,  will  be  necjessary  upon  the  north  jetty. 

During  the  last  week  in  June  a  careful  survey  was  made  of  the  bar 
and  its  vicinity  for  the  purposes  of  this  annual  report.  Comparing  this 
with  a  similar  survey  made  the  preceding  June,  marked  change,  due  to 
the  jetties,  will  be  observed. 

The  south  jetty  has  in  the  meantime  been  extended  1,200  feet.  The 
crest  of  the  bar  has  moved  out  400  feet.  The  30-foot  curve  has  remained 
practically  the  same.  The  outer  24-foot  curve  has  advanced  about  200 
feet,  and  the  15  and  18- foot  curves  about  the  same  distance.  The  area 
between  theouter  ends  of  the  jetties  and  the  deep  water  has  been  mate- 
rially deepened.  The  average  over  the  whole  is  probably  not  less  than 
2  feet.  The  deepest  water  over  the  bar  at  mean  low  water  last  year 
did  not  exceed  7  feet.  This  year  we  find  11  feet.  The  15-foot  curve 
on  the  inside,  between  the  jetties,  has  advanced  500  feet,  while  the 
18-foot  curve  has  gone  forward  but  200  feet. 

This  comparison  shows  very  encouraging  results  and  gives  every 
assurance  of  the  ultimate  success  of  the  works.  Had  it  been  practi- 
cable to  have  closed  the  sailing  gap  in  the  south  jetty  earlier  in  the  sea- 
son, there  is  no  doubt  but  there  would  now  be  a  better  straight-out 
channel  between  the  jetties.  This  was  left  open  until  the  last  moment 
befcause  of  the  better  water  found  on  the  south  side  of  the  south  jetty, 
which  pilots  wished  to  take  advantage  of  and  for  the  convenience  of 
the  contractor  in  moving  his  boats  about  the  work. 

Improvement  of  tlie  river  between  the  bar  and  Jacksonvilley  Fla. — 
The  project  of  1879,  as  stated  above,  provided  for  the  improvement  of 
this  portion  of  the  river  so  as  to  give  a  navigable  ship  channel  at  low 
water  nowhere  less  than  15  feet.  At  the  instance  of  the  citizens  of 
Jacksonville  a  project,  with  estimate  of  cost,  was  prepared,  which  pro- 
vided for  a  navigable  ship  channel  having  a  low- water  depth  of  18  feet 
from  the  bar  to  that  city.  The  cost  of  carrying  this  project  into  execu- 
tion was  estimated  at  $324,000.  The  citizens  of  Duval  County,  Fla., 
in  which  Jacksonville  is  situated,  realizing  the  immense  advantage  that 
this  depth  of  water  would  be  to  their  commerce  and  to  the  develop- 
ment of  the  resources  of  their  State,  by  permission  of  their  State  legis- 
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lature,  determined  to  bond  their  county  to  the  extent  of  $300,000  for 
the  purpose  of  at  once  carrying  this  project  into  execution.  The  act 
of  the  State  legislature  provided  that  this  matter  should  be  under  the 
control  of  a  board  of  trustees. 

^n  March  28, 1892,  the  project  for  the  improvement  was  approved 
by  the  Secretary  of  War;  and  under  necessary  restrictions  and  regu- 
lations these  trustees  were  permitted  to  proceed  with  the  work. 

The  operations  of  the  board  of  trustees  extended  from  Dames  Point 
to  Mile  Point,  a  distance  of  10  miles,  measured  on  the  channel  line, 
and  includes  all  those  portions  of  the  river  between  the  bar  and  Jack- 
sonville in  which  a  navigable  channel  with  a  depth  of  18  feet  at  low 
water  could  not  be  found. 

The  work  was  commenced  in  July,  1892,  and  finished  by  the  end  of 
May,  1894.  During  this  time  this  board  of  trustees  did  work  rep- 
resented by  19,265  feet  of  training  walls,  shore  protection,  and 
dams;  and  736,291  cubic  yards  of  dredged  material,  at  a  total  cost  of 
$298,949.  29;  and  resulting  in  a  practical  ship  channel  from  Jackson- 
ville to  the  bar  at  the  mouth  of  the  river  nowhere  less  than  18  feet 
at  mean  low  water. 

July  1,  1893,  balance  unexpended $386,541.95 

June  30,  1894,  amount  expended  during  liscal  year 147,  338. 43 

July  1, 1894,  balance  unexpended 239,  203. 52 

July  1,  1894,  amount  covered  by  uncompleted  contracts 215,  542. 48 

July  1,  1894,  balance  available 23,661.04 

(See  Appendix  O  1.) 

2,  Upper  St  Johns  River,  Florida. — By  the  river  and  harbor  act  of  July 
5, 1884,  the  sum  of  $5,000  was  appropriated  for  improving  the  Upper 
St.  Johns  Eiver,  Florida,  this  being  the  first  appropriation  made  for 
this  work. 

The  stream  has  sufficient  depth  for  the  class  of  vessels  adapted  to 
its  navigation,  but  is  very  crooked. 

The  approved  project  of  1883  was  to  establish  a  straighter  channel 
by  suitable  cut-oH's,  to  be  made  G  feet  deep  at  low- water  stage  and  100 
feet  wide  at  the  bottom,  at  an  estimated  cost  of  $38,800. 

The  work  was  advertised,  but  no  bids  were  received  on  account  of  the 
small  sum  appropriated,  and  operations  were  deferred  until  further 
appropriations  might  bo  available. 

On  April  2, 1892,  the  original  project  was  modified  so  that  the  money 
available  might  be  expended  in  removing  the  worst  points  at  the  bends 
where  cut  ofis  had  been  proposed. 

A  contract  was  let  for  the  work  and  operations  began  March  10, 1893. 
The  plant  provided  by  the  contractors  has  proven  inadequate^  and  only 
2,006.7  cubic  yards  had  been  removed  up  to  the  end  of  June,  1<S9;5. 

Work  under  tlte  above  contract  was  continued  into  the  present  fiscal 
year.  It  resnlted  in  the  removal  of  9,397.5  cubic  yards  of  material  (place 
measurement)  and  a  consequent  imi)rovenient  of  the  channel  around 
the  bends.  The  channel  of  the  entire  upper  river  is  now  fairly  naviga- 
ble with  the  exception  of  one  bend,  known  as  the  Eevolving  Bend, 
where  no  work  has  been  done,  as  it  is  proposed  to  make  a  cut-off  at  this 
I)oint  as  soon  as  funds  become  available.  The  material  excavated  was 
pumped  back  on  shore,  behind  suitable  retaining  walls,  is  rapidly  becom- 
ing covered  with  vegetation,  and  presents  a  reasonable  assurance  of  per- 
manency. 
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Available  fundfi  were  exhausted  October  14,  aiid  the  dredge  va« 
moved  to  Volusia  Bar  for  work  at  that  point. 

The  amount  expended  up  to  June  30, 1893,  was  $455.20. 

It  is  recommended  that  Congress  be  asked  to  appropriate  $5,000  for 
continuing  this  improvement. 

July  1, 1893,  balance  unexpended t $4, 544. 80 

June  30, 1894,  amount  expended  during  fiscal  year , 4, 240. 51 

July  1, 1894,  balance  unexpended 304.29 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 800. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  2.) 

3.  Volusia  Bar^  Florida. — Yolusia  Bar  is  located  at  the  south  end  or 
head  of  Lake  George,  about  162  miles  by  river  from  the  mouth  of  St. 
Johns  River,  at  the  point  where  the  waters  of  the  river  flow  into  the 
lake. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879. 

Before  its  improvement  the  channel  over  the  bar  was  very  crooked, 
jind  had  a  least  depth  varying  from  3^  to  4^  feet. 

The  approved  project  is  to  establish  and  maintain  a  channel  C  feet 
deep  across  the  bar  by  the  increased  velocity  of  flow  produced  by  two 
<  onverging  jetties  of  brush  and  stone,  assisted  by  dredging,  if  neces- 
\  iiry,  and  to  define  and  protect  the  channel  thus  formed  by  rows  of 
jonder  piles.  In  1887  this  project  was  modified  to  limit  the  depth  to 
the  5  feet  already  attained,  as  that  depth  is  sufficient  for  the  steamers 
navigating  the  Upper  St.  Johns  Kiver,  and  is  as  great  as  can  be  carried 
over  the  bars  between  Lake  Monroe  and  Lake  Oeorge. 

The  aggregate  of  the  appropriations  for  this  work  is  $27,000. 

The  amount  expended  up  to  June  30, 1893,  was  $25,937.54. 

Two  jetties  have  been  built,  starting  from  opposite  sides  of  the  river 
bank  at  the  south  edge  of  the  lake  and  converging  until  on  the  bar  the 
clear  channel  way  between  them  was  230  feet  wide.  The  east  jetty  is 
;^,400  feet  long,  and  is  built  to  the  level  of  mean  low  water.  Two  rows 
of  fimly  set  piles  provided  with  waling  strips  confine  boats  to  a  100-foot 
channel  across  the  crest  of  the  bar.  In  1887  the  depth  attained  was 
reported  to  be  ami)le  for  the  existing  commerce. 

With  the  $1,000  appropriated  July  13,  1892,  repairs  have  been  made 
to  the  fender  piles  at  a  cost  of  $225.  Under  contract  with  the  same 
parties,  Messrs.  Marzyck  &  Browne,  of  Jacksonville,  Fla.,  dredging  was 
begun  and  finished  in  November,  1893.  A  total  of  257.7  cubic  yards  of 
material,  measured  in  place,  was  removed,  making  a  cut  50  feet  wide 
and  310  feet  long,  having  a  depth  of  G  feet.  Since  the  completion  of  this 
cut  no  complaints  have  been  received. 

A  careful  survey  of  this  bar,  made  in  May,  1894,  shows  a  good  steam- 
boat channel  through  it,  having  a  depth  of  practically  C  feet  at  extreme 
low  water.  During  high  Avater  of  the  St.  Johns  River  some  sediment 
is  brought  down.  Upon  reaching  the  wide  portion  of  its  bed  at  this 
place  it  is  deposited.  If  the  fall  is  sudden  this  will  interfere  with  nav- 
igation to  a  limited  extent  until  the  current  has  tinie  to  scour  a  channel 
through  it. 

An  annual  appropriation  of  $1,000  will  be  suflicient  to  repair  the  jet- 
ties and  keep  this  bar  in  good  navigable  condition  at  all  times. 
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Jnlyl,  189S,  balance  nnexpended $1,062.46 

June  30,  1894,  amount  expended  during  fiscal  year 829. 05  . 

July  1, 1894,  balance  unexpended 233.41 

Amoont  appropriated  by  act  of  AugustlT,  1894 1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 1,  ^33. 41 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896      1, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  3.) 

4.  OcJclatcaha  River,  Florida. — The  portion  of  the  Ocklawaha  Eiver 
which  it  is  proi)osed  to  improve  lies  between  Leesbnrg,  on  Lake  Grif- 
fin, and  the  month,  a  distance  of  94  mih3S.  The  channel  width  varies 
from  30  to  70  feet  and  the  depth  from  5  to  0  feet.  From  the  outlet  of 
Lake  Griffin  for  a  distance  of  28  miles  the  river  is  sluggish  in  current, 
has  numerous  bends,  and  is  badly  obstructed  by  floatiug  islands  and 
grass.  For  the  remaining  58  miles  the  current  is  strong  and  the  prin- 
cipal obstructions  are  snags  and  overhanging  trees. 

The  approved  project  is  to  clear  the  channel  between  Lake  Griffin 
and  the  mouth  by  removing  snags  and  the  worst  overhanging  trees, 
and  by  moving  the  floating  islands  out  of  the  channel  and  staking  them 
in  place  by  ])iles. 

The  amount  appropriated  for  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1894,  was  $11,000. 

The  amount  expended  up  to  June  30, 1893,  was  $10,998.30. 

Under  the  appropriation  made  by  act  of  September  19, 1890,  a  sur- 
vey and  map  of  the  river  were  made  and  the  channel  was  cleared  of 
its  worst  obstructions  from  the  mouth  to  the  prairie,  a  distance  of  60 
miles.  A  total  of  3,881  snags  and  705  overhanging  trees  were  removed, 
and  84  trees  were  trimmed. 

The  unprecedented  low  water  developed  a  few  shoals  which  it 
appears  desirable  to  have  removed  and  more  effective  means  being  pro- 
posed for  keeping  the  channel  clear  of  floating  islands.  A  revised 
project  has  been  adopted  in  1892  calling  for  an  additional  expenditure 
of  $15,000.  The  estimated  annual  cost  for  maintenance  of  the  channel 
is  $1,000. 

The  $1,000  appropriated  July  13, 1892,  was  expended  in  clearing  the 
river  of  obstructions.  Five  hundred  and  seventy -four  snags  and  312 
overhanging  trees  were  removed,  and  14  trees  were  trimmed.  A  fairly 
navigable  channel  exists  at  high  water  as  far  as  the  floating  islands 
and  at  extreme  low  water  as  far  as  the  prairie. 

July  1, 1893,  balance  nnexpended $1. 70 

Jnne  30, 1894,  amount  expended  during  fiscal  year 1.  70 

Amount  appropriated  by  act  of  August  17, 1894 3, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 12,  000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  4.) 

5.  8t.  Augustine  Harbor j  Florida, — The  approved  project  is  to  protect 
the  shores  on  the  north  and  south  side  of  the  entrance  from  erosion,  by 
groins  constructed  of  riprap  on  brush  foundation  and  capped  with  con- 
crete. 

The  aggregate  of  the  appropriations  for  this  work  is  $65,000  jqqi^ 
The  amount  expended  up  to  June  30, 1893  was  $56,875.03.  ^ 
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Work  was  commenced  in  1889  and  had  resulted  in  the  construction 
of  7  groins,  3  on  the  north  beach,  in  length  549  feet,  467  feet  and  415 
feet^  and  4  on  the  south  beach,  or  Anastasia  Island,  near  the  light- 
house. These  have  lengths  of  341  feet,  523 J  feet,  290  feet,  and  220  feet 
Where  it  has  been  found  necessary  to  protect  the  roots  of  them  fiom 
erosion,  wing  walls  have  been  built. 

Two  of  these  groins,  in  length  290  feet  and  220  feet,  with  suitable 
^wing  walls,  were  built  during  the  last  fiscal  year. 

This  locality  was  visited  by  very  severe  storms  last  fall,  but  the  ero- 
sion of  the  shores  in  the  vicinity  of  the  groins  was  effectually  checked 
by  them. 

Jnly  1,  1893,  balance  unexpended $8, 124. 97 

June  30,  1894,  amount  expended  durii>g  fiscal  year 8, 042. 51 

July  1,  1894,  balance  unexpended 82.46 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00. 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 082. 46 

{Amount  (estimated)  required  for  completion  of  existing  project 24,  000. 00 
Amountthatcau  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  iu  compliauee  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  5.) 

6,  Indian  River ^  Florida. — The  total  length  of  this  reach  of  the  Indian 
Eiver  is  81  miles.  Navigation  was  formerly  intenupted  by  numerous 
shoals  and  bars,  having  at  low  water  a  depth  of  from  2 J  to  4  feet. 

It  was  included  in  the  franchise  granted  by  the  State  of  Florida  to 
the  Florida  Coast  Line  Canal  and  Transportation  Company,  by  which 
this  company  was  authorized,  in  consideration  of  certain  improvements 
to  be  made  by  it,  to  own  vessels  and  navigate  this  waterway  and  to 
levy  tolls  ui>on  its  cuts  and  improved  channels. 

A  survey  and  examination  with  estimate  of  the  cost  of  the  improve- 
ment of  *' Indian  Kiver  between  Titusville  and  Jupiter  Inlet"  was  pro- 
vided for  in  the  river  and  harbor  act  of  1890. 

The  report  nmde  in  compliance  with  this  provision  may  be  found  in 
the  Chief  of  Engineers'  report  for  1891,  page  1673et  seq.  The  i)r(yect 
therein  mentioned  provides  for  making  a  continuous  channel  5  feet  deep 
at  low  water  and  at  least  75  feet  wide  in  the  straight  reaches,  with  as 
much  greater  width  in  the  turns  as  may  be  required,  by  widening  the 
cuts  of  the  canal  company  and  making  new  cuts  where  needed  and  by 
removing  some  of  the  mangroves  in  the  narrows.  It  was  estimated 
that  the  cost  of  the  proposed  work  would  be,  approximately,  $44,(H)0. 

Prior  to  this  time  the  Florida  Coast  Line  Canal  and  Transi)ortation 
Company,  under  its  charter  from  the  State,  dredged  a  number  (23)  of 
cuts  across  shoals  within  this  reach,  making  a  continuous  navigable 
channel  60  feet  wide  and  6  feet  deep.  The  aggregate  length  of  these 
cuts  is  39,500  feet. 

By  act  approved  July  13,  1892,  $15,000  was  appropriated  for — 

Improving  Indian  River,  Florida,  between  Goat  Creek  and  Jnpiter  Inlet:  Pro- 
videdf  That  no  part  of  the  money  appropriated  shall  be  expended  nntil  the  Florida 
Coast  Lino  Canal  and  Transportation  Company  surrenderH  and  relinquishes  to  the 
United  States  all  the  rights  and  privileges  which  it  now  holds  under  State  charter 
along  the  entire  route. 

There  has  been  considerable  delay  in  obt^aining  the  requisite  relin- 
quishments from  tlie  company  required  by  the  provisions  of  this  act. 
The  matter  is  now  settled  and  the  relinquishments  have  been  made  in 
due  form  to  the  satisfaction  of  the  United  States  Attorney-General. 
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On  the  first  of  Jane  some  necessary  repairs  were  commenced  upon 
the  United  States  snag  and  dredge  boat  Suwanee^  lying  in  ordinary  at 
Tampa,  Fla.;  preparatory  to  taking  her  around  to  Indian  River  for  the 
pm^wse  of  dredging,  in  accordance  with  the  approved  project.  These 
repafrs  were  practically  completed  at  the  end  of  the  month.  The  boat 
will  enter  the  river  and  commence  operations  early  in  July. 

It  is  estimated  that  $15,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1896,  in  carrying  out  this  project. 

July  1,1893,  balance  unexpended " $15,000.00 

June  30, 1894,  amoant  expended  during  fiscal  year 1, 169. 42 

July  1,  1894, balance  unexpended 13,830.58 

July  1, 1894,  outstanding  liabilities 1,077.62 

July  1, 1894, balance  available 12,752.96 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 17, 752. 96 

(Amoant  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  6.) 

7.  Northwest  entrance^  Key  West  Harbor^  Florida. — A  bar  having  a  chan- 
nel depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  harbor. 
During  storms  the  available  depth  is  so  much  reduced  that  vessels 
bound  to  and  from  gulf  ports  can  not  use  it,  but  are  compelled  to  make 
a  detour  of  about  100  miles  by  Dry  Tortugas  to  enter  or  leave  the  gulf. 

An  examination  of  the  entrance,  with  a  view  to  its  improvement, 
was  made  in  18G7  and  again  in  1881.  In  18813  Congress  made  an  appro- 
priation of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  ieet 
deep  across  the  bar.  As  was  anticipated,  the  improvement  was  only 
temporary. 

In  the  act  approved*  August  5, 1886,  $2,500  was  appropriated  for  a 
new  examination  and  survey  of  the  bar.  This  was  made  in  December, 
1886,  and  January,  1887.  The  bar  was  found  to  be  formed  and  main- 
tained by  interfering  tidal  currents.  The  project  for  its  improvement 
comprised. the  construction  of  one  or  more  training  walls,  with  dredg- 
ing, if  necessary. 

In  the  act  of  August  11, 1888,  Congress  appropriated  $25,000  for  this 
work,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
Board  of  three  Engineer  Officers,  who  should  consider  the  subject  and 
report  on  the  advisability  of  continuing  the  work  under  the  above 
project,  and  that  he  should  submit  the  report,  together  with  the  views 
of  himself  thereon,  to  Congress  at  its  next  session. 

The  final  report  of  the  Board  was  submitted  in  November,  1889,  and 
printed  as  part  of  Appendix  P  4,  Report  of  the  Chief  of  Engineers, 
1890,  pages  1583-1589.  The  Board  was  of  opinion  that  the  work  is  of 
national  importance.  It  recommendeil  that  the  improvement  be  begun 
by  the  immediate  construction  of  a  jetty  along  the  northeast  side  of  the 
entrance,  probably  supplemented  as  the  work  progresses  by  a  jetty  on 
the  western  side.  The  estimated  cost  of  the  first  jetty  was  $500,000. 
The  depth  of  water  to  be  obtained  is  17  feet.  The  aggregate  of  the 
appropriations  to  June  30,  1894,  is  $115,000. 

Under  the  contract  in  force  at  the  end  of  last  fiscal  year  work  con- 
tinued until  November  30,  1893,  when  the  contract  was  completed.  A 
total  of  22,434.7  cubic  yards  of  stone  and  1,397.8  yards  of  quarry  chips 
were  placed  under  this  contract,  making  the  jetty  11,364  feet  long. 
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The  stoue  used  in  this  work  has  all  been  the  soft  limestone  quarried 
from  the  keys  of  the  locality ,  and  is  so  light  that  it  will  not  stand  above 
from  4  to  5  feet  below  low  water.  The  jetty  having  been  extended  to 
its  full  length  apportion  of  the  rock  was  used  in  widening  the  base  to  50 
feet  over  a  part  of  its  length  instead  of  building  any  higher. 

Ko  sinking  of  the  jetty  has  occurred  even  where  stone  has  been 
deposited  on  a  layer  of  sand  overlying  the  natural  rock  bottom. 

As  a  result  of  the  jetty,  during  the  early  part  of  the  present  calendar 
year  a  new  channel  has  been  formed,  which  was  tried  by  the  steamers 
of  the  Plant  Steamship  Company  and  fQ.und  to  have  better  water  and  to 
be  straighter  than  the  former  sailing  channel.  Its  least  depth  is  12 
feet  at  mean  low  water,  and  there  is  but  one  turn  in  the  channel. 

July  1 ,  1893,  balance  unexpended $67, 840. 86 

June  30,  1894,  amount  expended  during  fiscal  year 67, 444. 82 

July  1,  1894,  balance  unexpended 396.  Oi 

Amount  appropriated  by  act  of  August  17, 1894 80, 00).  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 80, 396. 04 

{Amount  (estimated)  required  for  completion  of  existing  project 305, 000.00 
Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  305, 000. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  7.) 

8,  Caloosahatchee  River ,  Florida. — Before  improvement  the  lower 
part  of  the  river  was  so  obstructed  by  oyster  bars  that  the  available 
channel  depth  was  only  5J  feet.  About  17  miles  above  the  mouth 
the  river  loses  tlie  charact<3ristics  of  an  estuary,  and  there  are  numer- 
ous islands  and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation  by  dredging  of 
a  channel  100  feet  wide  and  7  feet  deep  from  the  bay  to  Fort  Myers,  a 
distance  of  17  miles.  In  1886  this  project  was  modified  so  as  to  include 
the  improvement  of  the  upper  river  as  far  as  Fort  Thompson  by 
removal  of  snags  and  overhanging  trees,  giving  a  low- water  depth  of  4 
feet  for  this  reach. 

The  aggregate  of  the  appropriations  for  this  work  amounts  to 
$28,600. 

The  amount  expended  up  to  June  30,  1893,  was  $27,590.11. 

The  expenditure  of  this  amount  has  resulted  in  a  channel  6  feet  deep 
and  100  feet  wide  between  the  mouth  and  Fort  Myers.  A  narrow  cut 
5  feet  deep  had  been  made  through  the  shoals  at  Beautiful  Islands  and 
partially  protected  by  a  training  wall,  and  the  worst  obstructions  had 
been  removed  from  the  river  as  far  as  Fort  Thompson. 

There  is  now  a  clear  channel  from  the  mouth  to  Fort  Myers,  having 
a  low- water  depth  of  6  feet,  and  from  there  to  Fort  Thompson  4  feet. 

The  $1,000  available  at  the  end  of  the  last  fiscal  year  has  been 
expended  in  clearing  the  upper  river  and  marking  the  channel  in 
the  lower  river.  The  work  was  done  by  the  United  States  snag  and 
dredge  boat  Suicanee.  The  river  is  now  reported  to  be  in  a  good  navi- 
gable condition,  and,  with  an  annual  appropriation  of  $1,000,  it  is 
believed  that  it  can  be  kept  so. 

July  1,  1803,  balance  unexpended $1,009.89 

Jmio  30,  1894,  amount  expended  during  fiscal  year 1, 002. 52 

^  —       ■  ■  —  — 

July  1, 1894,  balance  unexpended 7.37 

Amount  appropriated  by  act  of  August  17,  1894 2,000. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 pigitized^by^\jOO^^  qq-j  37 
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SAnionnt  thai  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1896   $1, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundr^*^  civil  act  of  March  3,  1893. 

(See  Appendix  O  8.) 

9,  Charlotte  Harbor  and  Pease  CreeJCy  Florida. — The  river  and  harbor 
act  approved  September  19, 1890,  contained  an  item  tor  "improving, 
dredging,  and  deepening  the  channel  of  Charlotte  Harbor  and  Pease 
Creek,  Florida,  to  the  pier  at  Punta  Gorda,  the  terminus  of  the  Florida 
Southern  Eaikoad,  $35,000." 

Under  this  appropriation  a  survey  of  the  deep  water  of  the  harbor 
wa«  made  from  Boca  Grande  Pass  to  Punta  Gorda.  There  was  found 
at  that  time  a  channel  depth  of  19  feet  at  mean  low  water  on  the  bar  at 
the  Pass,  9  feet  upon  the  shoals  south  of  Cape  Haze,  and  10  feet  upon 
the  shoal  near  the  wharves  at  Punta  Gorda.  The  rise  of  tide  is  approx- 
imately about  2  feet.  An  estimate  was  made  for  dredging  a  channel  300 
feet  wide  and  23  feet  deep  through  the  bar  at  Boca  Grande  Pass.  The 
amount  of  this  was  $35,000.  A  separate  estimate  waif  made  for  form- 
ing a  channel  200  feet  wide  and  12  feet  deep  from  the  wharves  at 
Punta  Gorda  to  the  Pass.    The  amount  of  this  was  $127,500. 

Work  was  inaugurated  under  the  project  for  the  12-foot  channel, 
estimated  to  cost  $127,500,  and  the  funds  expended  in  dredging  the 
channel  near  Punta  Gorda  wharves.  The  work  thus  far  accomplished 
has  resulted  in  forming  a  channel  300  feet  wide  for  a  distance  of  300 
feet  in  front  of  the  wharves,  160  feet  wide  for  a  distance  of  4,729  feet, 
and  >20  feet  wide  for  a  distance  of  1,764  feet,  where  it  connects  with 
the  12-foot  contours. 

The  total  length  of  the  dredged  cut  is  6,793  feet.  Over  nearly  the 
whole  of  this  length  the  depth  is  in  excess  of  13  feet. 

The  amount  expended  up  to  June  30,  1893,  was  $23,496.31. 

By  reason  of  the  early  exhaustion  of  the  appropriation  for  this 
work,  no  dredgiog  was  done  during  the  fiscal  year  ending  June  30, 
1894. 

A  survey  of  the  shoal  north  of  Cape  Haze  was  made  in  May  for  the 
purpose  of  determining  the  best  location  in  which  to  develop  the  12- 
foot  channel  over  these  .shoals  when  additional  funds  are  made  avail- 
able for  the  work. 

Jnly  1,  1893,  halance  unexpended $11, 503. 69 

June  30^  1894^  amount  expended  during  fiscal  year 11, 154. 39 

Jnly  1,  1894,  halance  unexpended 349. 30 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

Amount  available  for  fiscal  year  ending  June,30,  1895 20, 349. 30 

{Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1»66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  9.) 

10.  Sarasota  Bay^  Florida. — An  examination  and  survey  of  this  bay 
was  made  in  1889.  An  appropriation  of  85,000  was  made  in  the  act 
approved  September  19, 1890,  tor  "improving  Sarasota  Bay  from  Tampa 
Bay  to  Sarasota,  Florida.'' 

A  navigable  channel  with  a  minimum  depth  of  5  feet  extends  through- 
out the  length  of  Big  Sarasota  Bay,  excepting  in  two  reaches,  Palma 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet.  In 
these  reaches  the  available  depth  was  4.3  and  3.5  feet,  re 
The  tidal  range  in  the  bay  is  1.5  feet.  ^'^' ""^  ^^ 
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The  present  approved  project  calls  for  the  formation  of  a  continuous 
channel  100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21^  miles,  at  an  esti- 
mated cost'  of  $17,500. 

The  total  amount  appropriated  for  this  work  is  $7,500. 

With  this  amount  dredging  has  been  done  upon  the  Palma  Sola  shoal 
which  has  resulted  in  connecting  the  5-foot  contours  by  a  cut  2,292  feet 
long,  of  which  a  length  of  1,673  feet  is  38  feet  wide,  with  a  depth  of  6 
feet,  while  the  remaining  619  feet  of  the  cut  is  40  feet  wide  and  from  5  to 
6  feet  deep.  A  total  amount  of  6,456.5  cubic  yards  of  sand  and  shell 
(measured  in  place)  has  been  removed.  The  last  examination  shows 
that  this  cut  has  not  filled  in. 

July  1,  1893,  balance  unexpended $577.38 

June  30,  1894,  amount  expended  during  fiscal  year 625. 21 

July  1,  1894,  balance  unexpended 52. 17 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 -^ 2, 552. 17 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

Amountthatcanbeprofitably  expended  infiscalyearendingJune30, 1896  7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  10.) 

11,  Manatee  River ^  Florida. — The  portion  of  the  Manatee  River  under 
improvement  is  the  lower  reach,  between  Eocky  Bluff  and  the  mouth, 
a  distance  of  about  12  miles.  This  had  a  mid-channel  depth  of  from  7 
to  20  feet.  The  general  width  is  about  three-fourths  of  a  mile.  At 
the  mouth  was  a  shoal  with  a  minimum  depth  of  7  feet.  Between 
Palmetto  and  Manatee,  about  6  miles  from  the  mouth,  was  another  bar 
covered  by  from  3  to  5  feet  of  water. 

The  river  was  examined  in  1881.  The  project  adopted  had  for  its 
object  the  formation  of  a  channel  100  feet  wide  and  13  feet  deep  at 
mean  low  water  from  Tampa  Bay  to  McNeil  Point  (Palma  Sola).  Owing 
to  the  changed  commercial  relations  since  the  adoption  of  the  project, 
brought  about  by  the  extension  of  the  railroad  to  Tampa,  the  transfer 
to  Tampa  of  the  principal  gulf  steamship  lines,  and  the  service  of 
the  smaller  towns  around  Tampa  Bay  by  coasting  steamers  from 
Tampa,  the  project  was  modified  in  1886  to  provide  for  the  passage  of 
tbese  lighter  draft  vessels  to  all  of  the  towns  of  the  lower  river  by  the 
removal  of  the  bar  above  Palmetto. 

The  amount  expended  up  to  June  30,  1893,  was  $35,552.71. 

A  dredged  cut  was  made  across  the  bar  at  the  mouth  of  the  river, 
another  cut  was  made  across  the  bar  between  Manatee  and  Braiden- 
town,  and  a  survey  and  map  of  the  river  were  made.  The  cut  at  the 
mouth  had  been  nearly  obliterated,  but  a  channel  8  feet  deep  and  of  suffi- 
cient width  existed  from  Tampa  Bay  to  Manatee.  By  act  of  Septem- 
ber, 19,  1890,  $6,000  was  appropriated  for  continuing  the  improvement, 
wbicb  amount  was  supplemented  by  a  further  appropriation  of  $6,000, 
made  by  act  of  July  13,  1892.  With  the  $12,000  thus  available,  exten- 
sive  repairs  were  made  to  the  United  States  steam  snag  and  dredge  boat 
iSuwaneej  with  a  view  of  better  adapting  it  to  this  work.  It  was  pro- 
posed to  dredge  a  channel  12  feet  deep  at  mean  low  water  and  100  feet 
wide  through  the  bulkhead  at  Sneads  Point.  Work  was  begun  in 
June,  1893.  One  thousand  three  hundred  and  eighty-nine  cubic  yards 
(measured  in  place)  was  removed  during  that  nj^fl^tDy  vSi^Wfl?^  ^*® 
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continued  until  completion  in  September,  1893,  resulting  iu  a  total  of 
22,300  cubic  yards  excavated.  A  channel  was  formed  through  the 
bulkhead  80  feet  wide  and  12  feet  deep  at  mean  low  water. 

July  1,  1893,  balance  unexpended -$4,447.29 

June  30, 1894,  amount  expended  during  fiscal  year 4, 390. 66 

Jnly  1,  1894,  balance  unexpended 56. 63 

Ajipount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 056. 63 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbors  acts  of  1866  a'bd  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  11.) 

12,  Tampa  Bay^  Florida. — An  examination  of  this  bay  with  a  view 
to  its  improvement  was  made  in  1879.  A  navigable  depth  of  7  feet  at 
low  water  at  that  time  prevailed  from  Tampa  to  the  bay  and  from  there 
to  the  gulf  only  12  feet  could  be  carried.  The  approved  project  at  that 
time  adopted  was  to  deepen  and  widen  the  channel  from  Tampa  to  the 
bay,  a  distance  of  5f  miles,  by  dredging  and  rock  excavation,  so  as  to 
give  a  clear  depth  of  9  feet  at  mean  low  water,  with  a  width  in  the 
river  of  200  feet  and  in  the  bay  of  150  feet.  The  estimated  cost  of  this 
improvement  was  $97,000. 

In  1888  this  project  was  modified  so  as  to  provide  for  a  channel  8  feet 
deep  in  flillsboro  Bay  and  Hillsboro  River  to  the  city  of  Tampa,  and  a 
channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  from  the 
gull'  to  Port  Tampa,  a  town  situated  near  the  mouth  of  old  Tampa  Bay  and 
about  9^  miles  from  Tampa.  It  was  estimated  at  that  time  that  the 
completion  of  the  project  as  modified  would  cost  $35,000. 

The  amount  expended  up  to  June  30, 1893,  was  $126,774.61. 

All  the  funds  required  by  the  original  and  modified  projects  have 
been  provided. 

The  Port  Tampa  channel  was  completed  March  28,  1891,  at  which 
time  its  condition  was  as  follows : 

The  cut  at  the  entrance  had  a  mean  low- water  depth  of  20  feet,  with  a 
width  of  115  feet  for  one-half  its  length  and  of  100  feet  for  the  remaining 
distance,  with  an  additional  width  of  75  feet  the  entire  length,  having 
a  mean  low-water  depth  of  19.7  feet.  The  tidal  range  is  1.5  feet.  Since 
that  date  no  apparent  change  has  taken  place  in  the  channel. 

Work  in  the  Hillsboro  Bay  channel  was  stopped  June  3,  1893,  at 
which  time  the  channel  was  200  feet  wide  in  the  mouth  of  Ilillsboro 
River  and  from  75  to  100  feet  wide  in  the  bay,  with  a  depth  of  from  8 
to  9  ftet  throughout.    This  condition  is  unchanged. 

July  1, 1893,  balance  unexpended $3, 225. 39 

June  30,  1894,  amount  expended  during  fiscal  year 3, 223. 52 

July  1, 1894,  balance  unexpended 1. 87 

(See  Appendix  O  12.) 

13,  Withlacoochee  River j  Florida. — This  river  is  120  miles  long  and 
has  a  normal  width  varying  from  75  to  180  feet,  though  at  numerous 
points  a  defined  channel  is  almost  lost  in  broad  marshy  lakes  and 
cypress  swamps.  The  low- water  depth  varied  from  1  to  7J  feet.  Before 
improvement  the  river  was  so  obstructed  by  shoals,  loose  rocks,  snags, 
fallen  trees,  floating  grass  islands,  and  bars  as  to  be  practically  impass- 
able^  excepting  in  isolated  reaches.  . 

EI^O  94 13  Digitized  by  V^OOglC 
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The  river  was  examined  with  a  view  to  its  improvement  in  1879. 
The  approved  project  calls  for  the  removal  of  snags,  overhanging  trees, 
loose  roclcs,  and  some  of  the  worst  shoals  between  the  Gulf  of  Mexico 
and  Pemberton  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2  feet  draft  to  navigate  the  river  during  one-half  the  year. 

Prior  to  Juiie  30,  1891,  the  river  had  been  cleared  and  made  naviga- 
ble, as  called  for  by  the  project,  between  Pemberton  Ferry  and  Dunnel- 
lon.  Work  was  still  required  on  some  of  the  ledges  in  order  to  make 
na\igation  safe.    Work  was  also  required  below  Dunnellon. 

The  amount  appropriated  is  $23,900.  The  amount  expended  up  to 
June  30, 1893,  was  $23,888.55. 

In  the  act  approved  September  19, 1890,  $5,400  was  appropriated  for 
continuing  the  improvement.  Work  under  this  appropriation  was 
begun  March  23^,  1892.  On  account  of  the  very  low  stage  of  the  river 
the  United  States  snag  and  dredge  boat  Suwanee  could  not  be  taken  up 
where  the  work  was  most  required.  The  boat  was  laid  up  and  a  party 
formed  from  the  crew,  and  the  work  of  removing  obstructions  was  car- 
ried on  from  the  small  boats  and  from  the  banks.  Operations  were  con- 
tinued during  1893  until  the  money  available  was  exhausted. 

Ko  work  was  done  during  the  fiscal  year  ending  June  30,  1894.  The 
channel  is  now  practically  clear  from  Pemberton  Ferry  to  the  mouth. 

July  1,  1893,  balance  unexpended $11. 4o 

Juno  30,  1894,  apiount  expended  during  fiscal  year 1. 53 

July  1,  1894,  balance  unexpende<l 9. 92 

Amount  appropriated  by  act  of  Angnut  17,  1894 800. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 809. 92 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  800. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 

(See  Appendix  O  13.) 

14.  Harbor  at  Cedar  Keys^  Florida, — The  improvement  of  this  harbor 
has  been  carried  on  from  time  to  time  under  various  appropriations 
made  since  1872.  It  was  obstructed  by  a  shoal,  known  as  the  middle 
ground,  lying  in,  the  main  ship  channel  opposite  War  Key,  and  by 
shoals  elsewhere  in  the  channel  and  at  its  outer  extremity.  At  these 
points  the  general  channel  depth  of  12  feet  was  reduced  from  7  to  9 
feet  by  outcropping  rocks  with  sand  and  shells. 

The  existing  project  for  the  improvement  has  for  its  object  the  for- 
mation of  a  channel  200  feet  wide  and  10 J  feet  deep  through  these 
shoals.  Work  under  this  project  has  been  carried  on  under  appropria- 
tions since  1884.    The  amount  appropriated  for  this  project  is  $22,000. 

The  amount  expended  up  to  June  30,  1893,  was  $21,988.70. 

A  clear  channel  of  the  required  depth  from  the  gulf  up  to  Cedar 
Keys  has  been  obtained.  Near  Buoy  No.  12  and  in  the  middle  ground 
the  width  was  insufficient.  Some  further  dredging  was  done  in  the 
middle  ground.  When  work  stopped  the  cut  there  had  a  width  of  200 
feet  and  a  least  depth  of  9J  feet.  Along  its  east  side  the  depth  was  10 
feet. 

In  the  act  approved  September  19,  1890,  $2,500  was  appropriated  for 
this  harbor,  with  the  provision  that  a  portion  could  be  expended  at  Der- 
rick Island  Gap  on  the  inside  channel  from  Suwfinee  River.  The 
project  for  this  portion  of  the  improvement  is  to  obtain  a  chani^el  5  feet 
deep  at  mean  low  water  from  the  harbor  of  Cedar  Keys  to  the  Suwanee 
Basin. 
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The  work  was  done  with  the  United  States  steam  snag  and  dredge  boat 
Suwan^.  When  operations  ceased,  owing  to  the  exhaustion  of  the  appro- 
priation, a  channel  had  been  dredged  in  the  vicinity  of  Derrick  Island 
Gap  1,19G  feet  long,  37J  feet  wide,  and  C  feet  deep. 

There  were  no  operations  during  the  past  fiscal  year,  no  funds  being 
available,  and  further  appropriations  are  not  at  present  recommended, 
the  present  commercial  requirements  being  fully  met  by  the  existing 
condition  of  the  harbor,  excepting  as  far  as  the  inside  passage  between 
the  town  of  Cedar  Keys  and  the  mouth  of  the  Suwanee  Eiver  is  con- 
cerned, the  channel  in  the  vicinity  of  Derrick  Island  Gap  being  still 
incomplete. 

July  1, 1893,  Imlanco  nii«xp«n<l©d $11.30 

June  30, 18SM,  amount  expended  during  fiscal  year 11. 30 

i  Amount  (cBtimated)  required  for  completion  of  existing  project 44, 000. 00 

<  Submitted  in  compliance  with  requirements  of  Eeotious  2  of  rirer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  14.) 

15.  Suwanee  River,  Florida. — The  project  for  the  improvement  of  the 
Suwanee  River  was  adopted  in  1879.  The  reach  of  the  river  covered 
by  the  project  extended  from  EUaville  to  its  mouth  in  tlie  Gulf  of 
Mexico,  a  distance  of  130  miles.  At  that  time  the  obstructions  in  this 
portion  of  the  river  consisted  of  shoals,  composed  of  soft,  imstratified 
limestone^  mixed  with  flint,  extending  partly  or  entirely  across  the 
river,  in  some  places  covered  with  shallow  dei>osits  of  sand  and  in 
others  bare;  also  snags  and  overhanging  trees.  The  channels  across 
these  shoals  were  often  narrow  and  very  crooked.  Their  depth  at  mean 
low  water  would  vary  from  15  inches  to  3  feet.  At  places  large  isolated 
limestone  bowlders  in  the  channel  were  constant  sources  of  danger  to 
navigation. 

An  examination  of  the  river  with  a  view  to  its  improvement  was 
made  in  1879.  The  proposed  improvement  consists  in  deepening  the 
bar  at  the  passes  by  dredging,  the  removal  of  snags  and  overhanging 
trees  along  the  river,  and  deepening  and  improving  the  channel  at 
various  places  by  the  removal  of  rocks  and  suags,  and  the  construction 
of  wing  dams,  so  as  to  straighten,  widen,  and  deex)en  the  channel.  The 
depth  to  be  obtained  is  5  feet  through  the  bars  at  the  passes  for  a  width 
of  150  teet  and  up  the  river  as  far  as  New  Branford,  a  distance  of  80 
miles.  From  there  to  EUaville,  a  distance  of  50  miles,  the  depth  is  to 
bo  4  feet  and  the  width  (JO  feet. 

The  aggregate  of  the  amounts  appropriated  is  $44,000. 

The  amount  exi>ended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893,  was  $42,837.31. 

The  act  of  1888  provideitl  that  $10,000  of  the  amount  appropriated 
**be  expjended  in  the  purchase  or  construction  of  a  suitable  steam  snag 
boat,  with  dredging  and  pile-driving  machinery,  to  be  used  on  the 
riTers  of  the  west  coast  of  Florida.^  Of  the  total  appropriated, 
$34,000  has  therefore  been  available  for  work  under  the  project. 

"Witii  this  amount  a  navigable  depth  of  5  feet  at  low  water  has  been 
obtained  from  New  Branford  up  as  far  as  Hudson — about  10  miles 
below  Ellavilie. 

Work  under  the  appropriation  of  July  13,  1892,  was  begun  Novem- 
ber 14  and  suspended  because  of  e'xhaustion  of  funds  on  November  29, 
1893.  The  work  was  done  by  the  United  States  steam  snag  and  dredge 
boat  Bwtanee.  Five  largeRnagsand2,873.1  cubicyards  of  material  were 
removed  and  10  channel  stakes  established.    Of  the  material  dred^^, 
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1,696.4  cubic  yards  was  removed  from  Derrick  Gap,  making  two  cuts, 
one  420  feet  long  and  41  feet  wide  (excepting  for  100  feet,  where  it  is 
82  feet  wide)  and  the  other  125  feet  long  and  41  feet  wide,  the  whole 
having  a  uniform  depth  of  5  feet  at  mean  low  water.  One  thousand 
one  hundred  and  seventy-six  and  seven-tenths  cubic  yards  was  removed 
from  the  mouth  of  the  river,  making  a  cut  375  feet  long  and  41  feet 
wide  with  a  depth  of  water  varying  from  5J  to  6  feet  at  mean  low 
water.  All  the  shoals  where  dredging  was  required  to  enable  boats  to 
cross  at  extreme  low  water  have  been  removed  and  the  channel  from 
North  Key  Shoal  to  Suwanee  Eiver  plainly  marked  with  palmetto 
cluster  and  single  stakes. 

July  1, 1893,  balance  unexpended $1,357.89 

June  30, 1894,  amount  expended  during  fiscal  year 1, 323. 19 

July  1, 1894,  balance  unexpended 34. 70 

Amount  appropriated  by  act  of  August  17, 1894 3, 000, 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 034. 70 


{Amount  (estimated)  required  for  completion  of  existing  project 18, 158. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  .1  une  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  15.) 


IMPROVEMENT   OP    RIVERS  AND  HARBORS  IN   WESTERN  GEORGIA  AND 
FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Oapt.  Philip  M.  Price,  Corps  of  Engi- 
neers, to  March  3,  1894,  and  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers, 
since  that  date,  having  under  their  immediate  orders  Lieut.  William  E. 
Craighill,  Corps  of  Engineers,  to  November  14, 1893,  and  Lieut.  Charles 
Keller,  Corps  of  Engineers,  since  that  date;  Division  Engineer,  Col. 
C.  B.  Comstock,  Corps  of  Engineers. 

1.  Apaldchicola  Bay,  FlorHa, — In  1879  there  was  a  minimum  depth  of 
3.5  feet  in  the  channel  over  the  bar  at  the  mouth  of  the  Apalachicola 
Eiver. 

The  bar  begins  about  one-half  mile  below  the  town  of  Apalachicola, 
ria.,  and  is  about  7,300  feet  wide  between  the  8-foot  curves. 

In  1879  a  plan  of  improvement  was  adopted  which  contemplated 
dredging  through  the  bar  a  straight  channel  11  feet  deep  and  100  feet 
wide,  to  be  afterwards  increased  to  200  feet  should  the  first  cut  produce 
results  to  warrant  it. 

In  1891  this  project  was  amended  to  include  dredging  a  straight 
channel  through  Bulkhead  Shoal  9  feet  deep  and  not  less  than  100  feet 
wide. 

Up  to  June  30,  1893,  the  sum  of  $126,828.61  had  been  expended  on 
this  improvement  in  dredging  a  straight  channel  through  the  bar  at 
the  mouth  of  the  Apalachicola  River  at  various  times  since  1881,  and 
in  dredging  a  channel  about  4,000  feet  long,  120  feet  wide,  and  9  feet 
in  depth  across  the  Bulkhead  Shoal  in  1891-'92.  With  the  appropria- 
tions available  the  dredged  cut  through  the  bar  had  never  exceeded  90 
feet  in  width  and  9.5  feet  in  depth,  and  had  gradually  filled  up  after 
each  dredging,  partly  by  the  deposit  of  silt  from  the  river  and  partly 
by  the  washing  in  of  material  from'  the  sides  of  the  cut.  Between 
November,  1892,  and  April,  1893,  a  cut  5,600  feet  long,  from  70  to  120 
feet  wide,  and  8  feet  deep,  was  made  through  the  bar  at  the  mouth  of 
the  Apalachicola  Eiver. 
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No  change  in  the  cut  through  Bulkhead  Shoal  is  reiwrted.  This 
shows,  apparently,  that  this  channel  is  fairly  permanent.  Longer 
experience  shows  that  dredging  to  the  amount  of  60,000  or  70,000  cubic 
yards  will  be  required  every  year  to  keep  open  the  bar  at  the  mouth  of 
the  Apalachicola  Eiver.  A  wider  and  deeper  channel,  which  could  be 
had  for  about  $50,000,  might  be  more  permanent. 

The  commerce  of  Apalachicola  Bay  consists  mainly  in  the  exporta- 
tion of  lumber,  which  is  transported  from  the  mainland  to  the  anchor- 
age grounds  in  lighters  and  rafts,  towed  by  tugs  drawing  from  5  to  7 
feet  of  water.  When  the  depth  in  the  channel  across  the  bar  is  reduced 
below  7  feet  much  trouble  is  experienced  in  carrying  on  the  business  of 
the  port. 

July  1, 1893,  balance  nuexpended $171.64 

Jane  30, 1894^  amount  expended  during  flBcal  year 79. 83 

July  1,1894,  balance  unexpended 91.81 

July  1, 1894,  outstanding  liabilities 9. 54 

July  1, 1894,  balance  available 82.27 

Amount  appropriated  by  act  of  A-ugust  17, 1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15, 082. 27 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  1.) 

2,  Apalachicola  River ^  the  Cut-off^  and  Lower  Chipola  River ^  Florida. — 
The  examination  and  survey  of  the  Apalachicola  Eiver,  finished  iu 
1873,  showed  that  the  river,  throughout  its  length  of  105  miles,  had  a 
channel  not  less  than  6  feet  deep.  The- channel  was,  however,  much 
obstructed  by  the  accumulation  of  logs  and  snags  brought  into  it  by 
the  freshets  in  the  Chattahoochee  and  Flint  rivers  and  by  the  trees 
which  bad  fallen  from  its  own  heavily  timbered  banks.  At  Moccasin 
Slough  the  river  had  been  obstructed  by  piles  driven  by  Confederate 
authorities  during  the  war.  Drift  had  accumulated  against  these  piles, 
forming  a  dam  across  the  river,  which  had  then  forced  a  narrow  and 
very  crooked  channel  through  its  banks  and  into  the  river  Styx. 
Navigation  was  difficult  at  the  upper  and  lower  Elbows  on  account  of 
the  abrupt  bends  and  narrow  channel. 

The  original  project  for  the  improvement  of  the  river  provided  for 
securing  a  channel  IDO  feet  wide  and  6  feet  deep,  by  the  removal  of  snags 
and  overhanging  trees  and  widening  and  straightening  the  channel  at 
Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost  of  $80,333. 

In  conformity  with  the  act  of  September  19,  1890,  this  project  was  in 
that  year  modified  by  adding  thereto  the  securing  of  a  channel  60  feet 
wide  and  5  feet  deep  through  the  Out-oflf,  Lee  Slough,  and  the  Lower 
Chipola  Eiver,  at  an  estimated  cost  of  $7,500. 

The  expenditure  between  1874  arid  June  30, 1893,  of  $49,505.90  had 
resulted  in  clearing  out  the  great  accumulation  of  logs  and  snags  and 
overhanging  trees  which  originally  obstructed  the  Apalachicola  Eiver, 
and  in  annually  removing  the  new  logs  and  snags  brought  in  by  the 
winter  freshets. 

A  partial  improvement  had  also  been  effected  at  Moccasin  Slough 
and  the  Elbows,  but  navigation  at  these  points  was  still  difficult.  A 
large  quantity  of  drift  and  many  overhanging  trees  were  removed  from 
the  Cut-off  and  the  Lower  Chipola  Eiver,  and  steamboats  were  enabled 
to  reach  the  landings  above  and  below  Lee  Slouffh,  thr^^^^wl^h 
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steamboat  navigation  was  completely  obstmcted  by  drift,  sankeu  logs, 
and  trees. 

During  1893  many  snags,  snnken  logs,  and  overhanging  trees  were 
removed  from  the  Apalachicola  River,  tne  Cat-off,  and  Lower  Chipola 
River,  and  a  practicable  bat  narrow  and  crooked  channel  was  opened 
through  Lee  Slough.  Steamboats  can  now,  with  some  difficulty,  pass 
through  the  Cut-off,  Lee  Slough,  .and  Lower  Chipola  River  on  the 
upstream  passage.  These  waterwaj's  afforded  the  only  practicable 
means  of  trauBportation  for  the  products  of  this  section  of  country, 
winch  18  being  rapidly  settled  by  fruit-growers,  and  it  is  very  desirable 
that  a  safficient  appropriation  shall  be  made  to  enable  a  safe  channel 
to  be  opened  through  Lee  Slough. 

There  having  been  no  funds  available,  no  work  was  done  daring  the 
past  fiscal  year.  The  condition  of  the  improvement  is  about  as  reported 
June  m,  1893. 

The  Cut-off  is  a  navigable  waterway  about  3  miles  long,  connecting 
the  Apalachicola  River  with  the  Lower  Chipola  River  near  the  Dead 
Lakes.  The  Chix)ola  River  empties  into  the  Apalachicola  River  about 
14  miles  below  its  junction  with  the  Cnt-off.  "Lee  Slongh^  is  simply 
a  lociil  name  for  a  portion  of  the  Lower  Chipola  River,  about  3  miles 
long  (see  map  at  page  1697  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1891).  It  is  therefore  suggested  that  the  wording  of  the  next 
appropriation  for  this  river  be  chang^  from  *^  Apalachicola  River, 
including  I^e  Slough,"  to  "Apalachicola  River,  including  the  Cut-off 
and  Lower  Chipola  River,"  in  order  that  the  work  requir^  to  be  done 
may  be  correctly  designated. 

Amount  appropriated  by  act  of  Aa^oBt  17,  1894 $5,000.00 

i  AmouDt  that  can  be  profitably  exx)euded  in  fiscal  rear  ending  Jane  30, 1S96    11, 000. 00 
^  Suhinittml  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Mareli  3,  1893. 

(See  Appendix  P  2.) 

3.  Flint  River^  Georgia, — Before  the  improvement  was  began  the 
river  was  only  navigable  at  low  water  from  its  junction  with  the  Chat- 
tahoochee lliver  up  to  Bainbridge,  and  the  channel  over  this  portion 
was  narrow,  crooked,  and  tnach  obstmcted  by  logs,  snags^  and  over* 
hanging  trees. 

The  x)resent  project  for  the  improvement  of  this  river  was  adopted 
in  1873  au<l  modified  in  1879,  the  object  of  the  original  project  being  to 
afibrd  a  channel  100  feet  wide  and  3  feet  deep  at  low  water,  from  its 
mouth  up  to  Albany,  Chk,  an  estimated  distance  of  105  miles,  and  of 
the  modification  to  provide  a  navigable  channel  for  light-drafb  steamers 
at  moderate  stages  of  water,  from  Albany  to  Montezuma,  an  estimated 
distance  of  77  miles. 

Previous  to  the  act  of  June  18, 1878,  $70,003  was  appropriated  for 
the  "Chattahoochee  and  Flint  rivers,"  of  which  $18,000  was  expended 
on  the  Flint  Kiver. 

The  expenditure  np  to  June  30,  1893,  was  $180,423.18. 

Above  Albany  the  channel  had  been  partially. cleared  of  logs  and 
snags  and  overhanging  trees,  and  to  a  limited  extent  of  loose  rock. 

Below  Albany  some  loose  rock  excavation  had  been  done  at  all  the 
shoals  between  Albany  and  Bainbridge.  There  was  a  completed  and 
permanent  channel  from  Albany  to  Newton,  33^  miles.  From  Newton 
to  Bainbridge,  21  miles,  the  channel  was  passable,  with  care,  at  moder- 
ate stages  of  water,  but  it  was  impracticable  at  many  places  during  low 
water.    From  Bainbridge  to  the  mouth  of  the  river,  36  miles,  ^e  river 
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was  navigable  throughout  the  year,  and  required  but  little  improve- 
ment aside  from  the  removal  of  drift  logs  and  snags  brought  in  by  the 
winter  floods. 

During  the  fiscal  year  ending  June  30,  1894,  87,5(50.76  was  expended 
in  removing  rock  bowlders  and  snags  from  the  bed  of  the  river  and  ia 
altering  and  improving  the  snag  boat. 

Between  the  mouth  of  the  river  xind  Bainbridge,  Ga.,  an  estimated 
distance  of  36  miles,  the  river  is  in  fairly  good  condition,  and  requires 
little  more  than  the  annual  clearing  of  snags  and  drift  brought  in  by 
the  winter  freshets.  On  this  portion  of  the  river  many  steamboats 
plying  on  the  Chattahoochee  and  Apalachicola  rivers  make  regular 
trips  and  do  a  large  business,  and  the  maintenance  of  the  navigation 
is  therefore  of  great  commercial  benefit. 

Between  Bainbridge  and  Albanj",  Ga.,  an  estimated  distance  of  05 
miles,  the  improvement  consists  mainly  in  excavating  a  channel  through 
the  many  rock  shoals  and  reefs  and  in  depositing  the  excavated  mate- 
rial in  spur  dams.  The  improvement,  when  completed,  will  be  of  a 
permanent  character,  but  for"  its  preservation  and  for  the  annual 
removal  of  the  snags  and  drift  it  will  be  necessary  to  maintain  a  snag 
boat  on  the  river,  at  an  estimated  cost  of  ?6,000.  A  considerable  river 
trade  had  been  developed  on  this  section  of  the  river  in  consequence 
of  the  improvements  already  effected.  The  business  will  probably  be 
much  increased  as  low-water  navigation  is  facilitated  by  further  work. 

Above  Albany,  for  a  distance  of  38  miles,  to  Warwick,  Ga.,  low- water 
navigation  is  prevented  by  a  series  of  rock  shoals,  on  which  the  low^ 
water  depth  varies  from  6  to  18  inches.  The  loose  bowlders  have  been 
partially  removed  from  the  channel  on  this  portion  of  the  river.  Experi- 
ence in  the  work  shows  tliat  a  i)racticable  and  useful  navigation  of  this 
I)ortion  of  the  river  at  moderate  stages  of  water  can  i>robably  be  secured 
only  by  providing  slack- water  navigation,  by  the  construction  of  locks 
and  dams  at  great  expense. 

Between  Warwick  and  Montezuma,  an  estimated  distance  of  39  miles, 
the  improvement  consists  mainly  in  the  removal  of  logs  and  drift  and 
overhang; ing  trees,  and  has  been  sufficiently  accomi>lished  to  permit 
navigation  at  moderate  stages  of  water;  but  no  commercial  use  has 
been  made  of  this  section  of  the  river  since  July,  1890,  when  the  Mon- 
tezuma Steamboat  Company  disi)osed  of  their  small  steamer.  It  Is  not 
believed  that  any  commercial  benefit  has  since  been  derived  from  con- 
tinuing the  imi)rovement  of  the  Flint  Eiver  above  Albany.  Two 
bridges,  without  draw  openings,  at  distances,  respectively,  of  10  and 
41  miles  above  Albany,  obstruct  steamboat  navigation,  but  no  measures 
have  been  taken  to  require  the  owners  of  the  bridges  to  provide  them 
with  draw  openings,  for  the  reason  that  no  complaints  have  been  made 
against  them. 

It  is  useless  to  continue  the  improvement  above  Albany  for  commer- 
cial purposes  unless  these  bridges  are  provided  with  draw  openings, 
and  it  seems  to  be  an  unnecessary  hardship  to  compel  the  owners  to 
provide  draw  openings  to  accommodate  a  commerce  which  does  not 
now  exist  and  of  which  there  is  no  immediate  prospect.  For  this  rea- 
son, and  on  account  of  the  improbability  of  being  able  to  secure  a  sat- 
isfactory navigation  without  the  construction  of  locks  and  dams  at  a 
cost  entirely  incommensurate  with  any  prospective  commerce  to  be 
developed  thereby  it  is  recommended  that  no  further  allotments  be 
made,  for  the  i)resent  at  least,  for  the  improvement  of  the  Flint  River 
above  Albany,  but  that  the  whole  appropriation  be  expended  in  con- 
tinuing the  useful  and  important  work  below  Albany.         ,    r^^^^i^ 
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July  1,  1893,  balance  unexpended $9,606.83 

June  30,  1894,  amount  expended  during  fiscal  year 7, 560. 76 

July  1,  1894,  balance  unexpended 2, 046. 07 

Julyl,  1894,  outstanding  liabilities .       252.33 

July  1,1894,  balance  available 1,793.74 

Amount  appropriated  by  act  of  August  17, 1894 8,000.00 

Amount  available  for  fiscal  year,  ending  June  30,  1895 9, 793. 74 

(  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    36, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  3.) 

4.  Chattahoochee  Biver,  Georgia  and  Alabama, — The  river  was  origi- 
nally much  obstracted  by  logs,  snags,  and  overhanging  trees  and  by  a 
number  of  rock  and  marl  shoals  and  sand  bars,  so  that  navigation  was 
diflQcuIt  and  dangerous.  Steamboats  could  only  run  by  daylight,  and 
not  unfrequently  lay  for  weeks  at  a  time  awaiting  a  rise  in  the  river. 
Very  many  were  sunk  by  striking  obstructions. 

The  present  plan  of  improvement,  adopted  in  1873  and  modified  in 
1882,  contemplates  a  low-water  channel  4  feet  in  depth  and  100  feet  in 
width  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  distance  of  234 
miles,  by  the  removal  of  snags  and  other  obstructions  from  the  channel 
and  overhanging  trees  from  the  banks,  by  the  excavation  of  rock  shoals, 
and  by  works  of  contraction  and  shore  protection. 

Previous  to  the  act  of  June  18, 1878,  $70,000  was  appropriated  for  the 
"Chattahoochee  and  Flint  rivers,"  of  which  $52,000  was  expended  on 
the  Chattahoochee  Kiver. 

The  expenditure  of  $256,861.81  up  to  June  30, 1893,  had  resulted  in 
securing  and  maintaining  a  fairly  good  channel  between  Chattahoochee, 
Fla.,  and  Eufaula,  Ala.,  except  at  Rock  Island,  at  all  seasons  of  the 
year;  and  between  Eufaula,  Ala.,  and  Columbus,  Ga.,  except  during 
low  water,  when  considerable  trouble  was  experienced  at  St.  Francis 
Bend,  Shell  Creek,  Upatoie,  and  Woolfolk  bars,  and  at  the  shoals  imme- 
diately below  Columbus,  on  account  of  the  lack  of  funds  for  keeping  in 
repair  and  extending  the  contraction  and  shore-protection  works  at 
those  points.  The  shore-protection  and  contraction  works  placed  at 
Mound  Bar  during  1893  improved  the  channel,  so  that  vessels  no  longer 
have  trouble  there. 

Trouble  is  also  experienced  at  low  water  at  Francis  Bend,  Shell  Creek, 
and  Upatoie  bars,  above  Eufaula,  and  at  Eock  Island,  about  200  miles 
below  Columbus. 

If  sufficiently  large  appropriations  were  made  to  improve  these  local- 
ities by  substantial  works,  it  is  believed  that  thereafter  the  navigation 
of  the  river  could  be  maintained  in  good  condition  throughout  the 
year  by  annual  appropriations  of  $10,000  for  the  operation  of  an  effi- 
cient snag  boat  and  for  the  maintenance  of  the  contraction  and  shore- 
protection  works. 

The  snag  boat  Chattahoochee  is  no  longer  fit  for  use.  The  wheel  and 
the  shear  frame  have  been  removed  and  put  up  on  the  bank  so  that  the 
hull,  having  no  longer  to  support  these  loads,  may  remain  afloat. 
Urgent  repairs  are  needed  to  other  parts  of  the  plant.  The  sum  of 
$15,000  is  necessary  for  urgent  repairs. 

For  the  above  reasons  an  estimate  of  $100,000  is  submitted  for  this 
improvement  for  the  fiscal  year  ending  June  30, 1896. 
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July  1,  1893,  balance  unexpended $8, 156.40 

Jnne  30,  1894,  amount  expended  during  fiscal  year 7, 049. 60 

July  1,  1894,  balance  unexpended 1, 106. 80 

July  1,  1894,  outstanding  liabilities 141. 67 

July  1,1894,  balance  available 965.13 

Amount  appropriated  by  act  of  August  17,  1894 26,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 25, 965. 13 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
-?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

Between  West  Point  and  Franklin,  Oa. — This  section  of  38  miles  of 
the  river  consists  of  a  series  of  pools,  varying  in  length  from  one-half 
to  5  or  6  miles  and  separated  by  rock  shoals  and  rapids,  in  some  of 
which  the  fall  is  as  great  as  8  feet  to  the  mile.  In  the  pools  the  width 
of  the  river  is  from  300  to  500  feet,  with  a  channel  nowhere  less  than  4 
feet  deep.  At  the  shoals  the  river  is  much  wider,  with  numerous 
islands,  and  low-water  depths  in  many  places  of  only  a  few  inches. 
The  botrom  is  generally  of  rock  and  the  banks  are  stable.  There  are 
few,  if  any,  sand  or  gravel  bars  and  but  few  snags. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  a  pre- 
liminary examination  of  the  Chattahoochee  Kiver  between  West  Point 
and  Franklin.  This  examination  was  made  in  I^ovember,  1890,  and 
reports  of  results  are  printed  at  page  1756  of  the  report  of  the  Chief  of 
Engineers  forl89L 

The  river  and  harbor  act  Of  July  13,  1892,  provided  for  "  improving 
Chattahoochee  Kiver,  Georgia  and  Alabama;  continuing  improve- 
ment, twenty-five  thousand  dollars,  of  which  five  thousand  dollars  are 
to  be  used  on  that  portion  of  the  river  between  West  Point  and 
Franklin." 

The  project  for  the  improvement  of  this  section  of  the  river, 
submitted  July  26, 1892,  and  approved  August  4,  1892,  contemplates 
removal  of  the  lesser  rock  shoals,  sand  and  gravel  bars  by  excavation 
and  by  works  of  contraction,  removal  of  overhanging  trees  from  the 
banks  and  snags,  logs,  and  other  obstructions  from  the  channel,  and 
the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the 
channel  between  West  Point  and  Franklin,  a  distance  of  38  miles. 

During  the  fiscal  year  ending  June  30, 1893,  $2,759.61  was  expended 
in  procuring  the  necessary  plant,  in  rock  excavation  at  certain  of  the 
shoals  above  West  Point,  and  in  depositing  the  excavated  material  in 
training  dams,  and  in  making  a  survey  for  a  short  canal  and  lock 
around  the  6-foot  milldam  at  Bentley  Mill. 

During  the  fiscal  year  ending  June  30, 1894,  a  channel  50  feet  wide 
and  3  feet  deep  was  secured  through  Flat  Eock  Shoals.  A  similar 
channel  was  begun  at  Roberts  Shoals,  but  was  left  incomplete,  the 
appropriation  being  exhausted.  As  a  useful  navigation  for  this  section 
of  the  river  can  only  be  had  by  means  of  locks  and  dams  at  a  cost 
which  the  traffic  of  the  stream  does  not  justify,  no  estimate  is  submitted 
for  the  fiscal  year  ending  June  30,  1896. 

July  1,  1893,  halaoce  unexpended $2, 240. 39 

June  30,  1894,  amount  expended  during  fiscal  year 2, 145. 72 

July  1,  1894,  balance  nncxpended 94.67 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5. 094. 67 

(See  Appendix  P  4.)  Digitized  by  v^OOgie 
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5.  ChoctawluitcJiee  Biver,  Florida  and  Alabama. — When  work  on  the 
improvement  was  begnn,  in  1874,  the  river,  notwithstanding  an  aver- 
age width  of  300  feet,  was  almost  totally  obstructed  by  the  accumnla- 
tion  of  logs  and  snags,  and  navigation  was  only  possible  by  flatboats 
of  light  draft.  The  channel,  if  a  channel  existed  at  all,  was  exceed- 
ingly dangerous  to  navigation,  particularly  during  the  lower  stages  of 
water. 

The  project  for  improvement  adopted  in  1880  provided  for  obtaining 
a  low- water  navigable  channel  from  its  mouth  to  Geneva,  Ala.,  an  esti- 
mated distance  of  125  miles,  and  a  navigable  high- water  channel  from 
Geneva  to  Kewton,  Ala.,  an  estimated  distance  of  37  miles. 

In  1800  the  project  was  amended  to  provide  for  securing  a  low-water 
channel  from  Geneva  to  Newton. 

The  improvement  consists  in  the  removal  of  logs,  in  deepening  sand 
bars  by  works  of  contraction  and  shore  protection,  and  in  excavating 
a  channel  through  the  rock  and  marl  shoals. 

The  expenditure,  up  to  June  30, 1893,  of  $111,700.94  had  resulted  in 
removing  the  obstructions  from  the  river  between  its  mouth  and  Cary- 
ville  sufficiently  to  meet  the  requirements  of  the  present  commerce  on 
that  section  of  the  river,  in  giving  a  fairly  navigable  channel,  except  at 
extreme  low  water,  from  the  crossing  of  the  Pensacola  and  Atlantic 
Eailroad  at  Caryville,  Fla.,  to  Geneva,  Ala.,  a  distance  of  25  miles,  and 
a  partially  improved  channel  from  Geneva  to  Pate  Landing,  25  miles 
above,  and  in  providing  a  plant  for  carrying  on,  at  the  troublesome 
bars,  works  of  contraction  and  shore  protection,  of  which  some  were 
applied  at  Buzzard  Bar,  Gumfield  Shoals,  t^nd  Busby  Shoals  with  such 
successful  results  that  boats  have  experienced  no  trouble  since  then  in 
passing  them. 

Steamboats  now  run  with  considerable  regularity  from  Geneva,  Ala., 
to  the  railroad  at  Caryville. 

During  the  fiscal  year  ending  June  30, 1894,  $8,315.82  was  expended 
in  snagging,  in  the  construction  of  a  shore  protection  near  Caryville, 
in  cutting  off  the  Old  Eiver,  and  in  building  contraction  works  and 
shore  protection  at  Harveston  Whirl.  These  works  answer  their  object. 
They  have  made  the  passage  of  boats,  even  carrying  large  amounts  of 
freight,  safe  by  night  and  by  day. 

Geneva  is  a  thriving  town,  the  trading  and  shipping  center  forarich 
agricultural  region  surrounding  it.  The  river  affords  the  only  practi- 
cable means  of  transportation  to  this  district.  During  recent  years 
the  work  has,  therefore,  mainly  been  directed  to  improving  this  section 
of  the  river,  and  has  resulted  in  clearing  out  a  large  number  of  the 
accumulated  logs  and  snags.  Low- water  navigation  is  impeded  by 
several  sand  bars,  which  can  be  readily  deepened  by  works  of  contrac- 
tion and  shore  protection  if  sufficient  funds  are  appropriated  for  the 
purpose. 

When  freight  offers  steamboats  occasionally  run  to  Pate  Landing  at 
favorable  stages  of  water. 

Since  the  completion  of  the  Alabama  Midland  Eailroad  from  Mont- 
gomery, Ala.,  to  Bainbridge,  Ga.,  which  passes  through  Newton,  the 
urgent  necessity  for  improving  the  upper  portion  of  the  river  no  longer 
exists,  and  it  is  doubtful  if  this  section  would  now  be  much  used  even 
if  the  improvements  were  completed. 

The  plan,  therefore,  contemplates  completing  the  improvement 
between  Geneva  and  Caryville,  and  then  between  Geneva  and  Pate 
Lauding  before  beginning  any  work  u][)on  the  marl  shoals  which  now 


obstruct  navigation  between  Kewton  and  Pate  Landing.    It  is  very 
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doubtful  whether  a  safe  low-water  navigation  of  this  section  of  the 
river  can  be  secured  except  by  the  construction  of  locks  and  dams,  to 
provide  slack-water  navigation,  at  a  cost  not  warranted  by  any  pros- 
l)ective  commerce  to  be  developed  thereby. 

July  1, 1893,  balance  unexpended $10,239.06 

June  30,  1894,  amount  exx>ended  during  fiscal  year 8, 175. 12 

July  1,  1894,  balance  unexpended 2,063.94 

July  1, 1894,  outstanding  liabilitbfl 140.70 

July  1,  1894,  balance  available 1,923.24 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 923. 24 

i  Amount  that  canbeprofitably  expended  in  fiscal  year  ending  June  30, 1896    30, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  5.) 

C.  Harbor  at  Pensacola^  Fla. — In  1878  the  channel  was  mucli 
obstructed  by  wrecks,  and  a  survey  made  in  1879  showed  that  the 
inner  bar  had  shoaled  to  a  least  depth  of  19.5  feet  at  mean  low  water. 
This  depth  was  not  suflBcient  to  accommodate  the  large  number  of 
vessels  seeking  entrance  to  the  port.  The  western  shore  of  the 
entrance  to  the  harbor,  which  is  the  site  of  old  Fort  McBee,  was  fast 
washing  away,  and  a  large  portion  of  the  fort  had  disappeared.  Cor- 
responding changes  in  the  direction  of  the  channel  and  of  the  tidal 
currents  had  occurred,  and  to  this  was  attributed  the  shoaling  of  the 
inner  bar.    The  removal  of  the  wrecks  was  begun  in  1878. 

The  plan  of  improvement  adopted  in  1881,  in  accordance  with  the 
report  of  The  Board  of  Engineers,  contemplated  dredging  a  channel  300 
feet  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar,  for 
the  temporary  relief  of  the  navigation  of  the  "harbor  and  protecting 
the  shore  line  near  Fort  McRee  from  further  abrasion,  with  the  view 
of  preventing  injurious  changes  in  the  tidal  currents,  and  retaining 
this  position  for  defensive  purposes. 

A  channel  120  feet  wide  and  24  feet  deep  at  mean  low  water  was  the 
result  of  dredging  done  in  1886.  This  channel  filled  up  so  that  in  June, 
1891,  It  was  only  10  feet  deep.  It  was  then  dredged  out  again  to  a  least 
depth  of  20.5  feet,  but  this  depth  was  reduced  to  19.2  feet  in  November, 
1892. 

Two  groins,  built  near  the  site  of  Fort  McRee,  stopped  further  abra- 
trion  of  the  shore  line.  They  were  360  and  220  feet  long,  respectively. 
They  were  finished  in  April,  1890. 

Up  to  June  30, 1893,  $266,706.15  had  been  expended  on  the  improve* 
ment  of  this  harbor.  A  contract  was  made  with  Mr.  Bittenhouse 
Moore,  on  October  29, 1892,  to  dredge  the  channel  at  a  cost  of  63  cents 
per  cubic  yard.  The  contract  required  work  to  begin  not  later  than 
January  1,  1893.  This  time  was  extended  to  May  11,  1893.  The 
dredge  arrived  on  May  13  and  began  work  on  May  24.  Compara- 
tively little  was  done  up  to  the  close  of  that  fiscal  year. 

The  beginning  of  the  fiscal  year  ending  June  30, 1894,  found  the 
dredging  going  on.  It  was  continued  until  August  15,  when  it  came  to 
an  end  for  lack  of  funds.  The  work  done  was  a  channel  dug  between 
the  24-foot  curves  inside  and  outside  of  the  inner  bar.  The  channel  is 
1,400  feet  long  and  225  feet  wide.  Up  to  June  30, 1894,  the  channel  had 
again  filled  up,  by  an  average  amount  of  3.7  feet.    A  part  of  the  channel 
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150  feet  wide  has,  at  the  close  of  the  ^ear,  21.5  feet  of  water;  the 
remainder  is  only  19.5  feet  deep. 

On  January  17, 1891,  a  Board  of  Engineers  was  appointed  to  assemble 
at  Pensacola,  Fla.,  for  the  purpose  of  considering  and  reporting  upon 
the  improvement  of  the  harbor.  The  report  of  the  Board,  dated  July 
16, 1891,  is  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1891,  page  1723,  and  extracts  therefrom,  describing  the  proposed  method 
of  securing  a  permanent  deep  channel  at  the  entrance  to  Pensacola 
Harbor  by  means  of  two  jetties,  starting  from  the  shores  near  forte 
Pickens  and  McRee,  respectively,  at  an  estimated  cost  of  $1,830,000, 
are  given  in  tbe  report  of  the  officer  in  charge. 

July  1,  1893,  balance  unexpended $83, 293.  S5 

June  30,  1894,  amount  expended  during  fiscal  year 80, 770. 53 

July  1,  1894,  balance  unexpended 2,523.32 

July  1,  1894,  outstanding  liabilities « 70.48 

July  1,1894,  balance  available 2,452.84 

Amount  appropriated  by  act  of  August  17,  1894 100,000.00 

Amount  available  for  fiscal  year  ending  Jun«  80, 1895 102, 452. 84 

(  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  500, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(       harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  6.) 

7.  Escambia  and  Conecuh  rivers^  Florida  and  Alabama, — These  rivers 
are  really  one  river,  that  portion  of  the  river  from  its  headwaters  in 
south  Alabama  to  the  Florida  and  Alabama  State  line  being  called  the 
Conecuh  Eiver,  and  the  portion  in  Florida,  61  miles  long,  beiug  called 
the  Escambia  Eiver.  It  empties  into  the  Escambia  Bay.  Fully  60 
per  cent  of  the  immense  quantity  of  timber  shipped  from  Pensacola 
Harbor  is  cut  on  lands  tributary  to  the  Escambia  Eiver  and  floated 
down  in  rafts  to  Pensacola  Harbor. 

The  river  originally  was  much  obstructed  by  snags,  sunken  logs, 
and  rock  shoals,  and  by  a  very  shoal  bar  at  the  mouth.  Steamboat 
navigation  was  not  attempted,  and, rafts  had  much  difficulty  in  passing 
down  the  river. 

The  plan  of  improvement  for  this  river,  adopted  pursuant  to  exami- 
nations and  surveys  made  in  1878,  contemplates  the  removal  of  snags, 
sunken  logs,  and  other  obstructions  from  the  channel;  cutting  through 
the  rock  shoals,  and  deepening  sand  bars  by  works  of  contraction  and 
shore  protection,  from  the  mouth  of  the  river,  in  Pensacola  Bay,  to  the 
mouth  of  Indian  Creek,  an  estimated  distance  of  293  miles,  for  the  pur- 
pose of  facilitating  the  movement  of  saw  logs  and  timber  down  the 
river,  aflFording  at  the  same  time  facilities  for  steamboat  navigation. 

The  expenditures  made  on  this  river  up  to  June  30,  1893,  were 
$71,978.80.  Their  result  was  the  providing,  maintaining,  repairing,  and 
renewing  of  the  necessary  plant;  dredging  twice  through  the  bar  at 
the  mouth  of  the  river  to  let  tugs  pass  drawing  5  feet ;  removing  large 
quantities  of  logs  and  snags  from  the  mouth  to  Jordan  Shoals,  a  dis- 
tance of  136  miles ;  keeping  the  improved  channel  free  from  logs  and 
snags.  At  the  end  of  1893  the  river  was  in  such  condition  that  rafts 
could  run  safely  on  stages  of  water  above  2  feet  for  a  distance  of  106 
miles  from  the  mouth. 

During  the  fiscal  year  ending  June  30, 1894,  the  operations  of  pre- 
vious years  were  continued,  and  the  condition  of  the  river  was  further 
improved. 
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This  river  aud  its  tributaries  pass  through  the  extensive  timber  lands 
of  south  Alabama  aud  Florida,  and  the  value  of  the  lumber  annually 
taken  to  market  by  the  river  is  estimated  at  over  $1,800,000. 

In  order  that  the  business  may  be  carried  on  safely  and  profitably 
the  river  should  be  kept  free  from  snags  and  like  obstructions  by  an 
efficient  snag  boat,-  and  a  channel  100  feet  wide  and  8.5  feet  deep  should 
be  dredged  through  the  bar  at  the  mouth  of  the  river,  in  order  that  the 
large  tugs  emi)loyed  in  towing  the  rafts  toPensacola  may  cross  the  bar 
and  enter  the  river  for  the  purpose  of  reaching  the  rafts.  The  rafts  are 
now  floated  across  the  bar  and  fastened  to  timber  stands  in  the  open 
bay,  where  they  are  exposed  to  sudden  storms,  and  a  large  annual 
loss  in  money  and  lumber  is  thus  occasioned. 

The  cost  of  dredging  the  bar  at  the  mouth  of  the  river  is  estimated 
at  $12,000.  The  annual  cost  of  operating  the  snag  boat  is  estimated  at 
$6,000,  or  $12,000  fot  two  years. 

July  1,  1893,  balance  unexpended $2, 688. 91 

June  30,  1894,  amount  expended  during  fiscal  year 2, 403. 83 

July  1, 1894,  balance  unexpended 285.08 

July  1,  1894,  outstanding  liabilities 81. 44 

July  1,  1894,  balance  available 203.64 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 203. 64 

(  Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 1896    24, 000. 00 
<  Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  7.) 

5.  Alabama  Rivet',  Alabama. — Before  improvements  were  began,  in 
1878,  the  river  was  so  full  of  sunken  logs  and  snags  that  many  steam- 
boats were  destroyed  and  navigation  was  both  difficult  and  dangerous, 
on  account  of  the  many  bars,  shoals,  and  reefs,  having  low- water  depths 
of  only  2.5  to  3.5  feet.  That  portion  of  the  river  below  the  cut-off,  20 
miles  in  length,  was  absolutely  inaccessible  during  low  water,  and  all 
landings  situated  thereupon  had  been  deprived  of  steamboat  service. 
At  low-water  stages  boats  could  only  run  by  daylight,  and  long  deten- 
tions at  the  shoals  and  bars  were  frequent.  The  normal  width  of  the 
upi)e>r  river  is  from  600  to  600  feet,  aud  of  the  lower  river  from  700  to 
800  feet.  In  the  portions  of  the  river  having  these  widths  the  low- 
wat^r  depths  vary  from  8  to  15  feet,  but  where  the  river  has  been 
widened  by  the  erosion  of  its  banks,  bars,  shoals,  aud  reefs  are  found. 

The  original  plan  of  improvement,  ado])ted  pursuant  to  an  examina- 
tion and  partial  survey  of  this  river  made  under  the  act  of  Congress 
approved  March  3,  1875,  provided  for  obtaining  a  4-foot  low-water 
channel  from  the  mouth  of  the  river  to  Wetunipka,  Ala.  In  1892,  the 
present  plan  of  improvements  was  adopted,  w^hich  provides  for  obtain- 
ing a  low-water  channel  6  feet  deep  from  Wetumpka,  Ala.,  to  the 
junction  with  the  Tombigbee  Eiver,  44  miles  above  Mobile,  Ala.,  an 
estimated  distance  of  323  miles,  by  the  removal  of  logs  and  snags  from 
the  channel  and  overhanging  trees  from  the  banks;  by  the  removal  of 
rock  reefs  and  gravel  bars  by  blasting  and  dredging;  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection,  at  an  estimated 
cost  (prior  to  the  appropriation  of  July  13, 1892,  of  $70,000)  of  $386,251, 
exclusive  of  the  cost  of  maintenance  and  snagging,  estimated  at  $10,000 
per  annum. 
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The  expenditure  of  8216,258.17  to  June  30,  1893,  had  resulted  iu 
clearing  the  river  of  dangerous  snags,  logs,  and  overhanging  trees;  iu 
maintaining  an  efficient  stern  wheel  snag  boat;  in  procuring  an  effi- 
cient plant  for  the  construction  of  contraction  and  shore  protection 
works;  in  improving  many  of  the  worst  bars,  and  iu  protecting  the 
shores  at  many  points. 

During  the  fis<ial  year  ending  June  30,  1894,  tlie  various  operations 
of  snagging,  contracting  the  channel,  and  protecting  the  banks  were 
continued  with  satisfactory  results.  The  low-water  depths  on  8 
bars  is  now  4.5  to  5.5  feet  The  increased  depths  vary  from  1.5  feet  to 
3.5  feet.  The  river  is  now  navigable  from  Montgomery  to  Mobile  at 
low  water  for  boats  not  exceeding4.5  feet  draft. 

When  the  appropriation  of  $70,000  by  the  act  of  July  13, 1892,  became 
available,  the  only  x)lant  on  this  river  consisted  of  the  efficient  stern- 
wheel  snag  boat  Wm.J.  Twining.  A  plant  for  two  large  working 
parties,  one  on  the  ui)per  and  one  on  the  lower  river,  has  now  been  pro- 
cured, each  plant  consisting  of  one  stem-wheel  towboat,  one  quarter 
boat,  one  pile-driver  barge,  one  small-decked  flatboat  for  carrying  i)iles, 
two  stone  barges,  and  one  brush  barge.  The  contraction  works,  built 
in  1878  and  1883,  and  in  1892, 1893,  and  1894,  have  given  so  satisfac- 
tory results  that  no  special  difficulty  is  anticipated  in  securing  low- 
water  depths  of  6  feet  on  the  bars  now  having  less  depths^  provided 
sufficiently  large  appropriations  are  made  to  carry  on  the  work  with  an 
efficient  plant  and  a  large  working  force  during  the  low-water  season. 

July  1,  1893,  balance  unexpended $38,741.83 

June  30,  1894,  amounts  received,  refund,  etc 149.39 

88,891.22 
J  une  30,  1894,  amount  expended  during  fiscal  year 34,  798. 46 

July  1,  1894,  balance  unexpended 4,092.76 

July  1,  1894,  outstanding  liabilities %6.60 

July  1,  1894,  balance  available 8,236.16 

Amount  appropriated  by  act  of  Augu^st  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  end ing  Juno  30, 1895 53, 236. 16 


'  Amount  (estimated)  required  for  completion  of  existing  project  (oxcludT 

ing  cost  of  annual  maiutaince  and  snagging,  $10, 000  per  year) 286, 251. 00 

Amonntthatcanbeprotitablycxpeudodiii  tisoal  year  ending  J  une  30, 1896  200, 000. 00 
Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  8.) 

9.  Coosa  Rlver^  Georgia  and  Alabama. — With  head  waters  in  the 
mountains  of  northwestern  Georgia  the  Coosa wattee,  Oostenaula^  Ooosa, 
Alabama^  and  Mpbile  rivers  tbrm,  in  fact,  one  great  river,  which,  when 
the  improvement  of  the  Coosa  river  is  completed,  will  furnish  a  con- 
tinuous route  of  water  transportation,  776  miles  in  length,  through 
the  mineral  fields  of  north  Alabama,  the  agricultural  belt  of  middle 
Alabama,  and  the  timber  region  of  south  Alabama  to  tide  water  at 
Mobile  Bay. 

A  distance  of  293  miles  of  this  waterway,  above  Lock  No.  4  (3  miles 
above  the  Georgia  Pacific  Railroad  bridge)  and  a  distance  of  307  miles 
between  Wetumpka  and  Mobile,  are  now  navigable. 

Between  Lock  No.  4  and  Wetumpka,  a  distance  of  116  miles,  the 
Coosa  Kiver  has  a  fall  of  323  feet  and  is  obstructed  by  a  series  of  rock 
shoals  and  reefs,  separated  by  stretches  of  good  navigable  water,  vary- 
ing in  length  from  one-half  to  8  milcsj.    The  low- water  ^scharge  of  the 
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Coosa  Biver  at  Wetumpka  is  5,800  cubic  feet  per  second;  about  the 
same  as  that  reported  for  the  Mississippi  River  at  St.  Paul. 

The  abundance  of  water,  the  stability  of  the  banks  and  bottom  of 
the  river,  and  the  rock  foundations  for  locks  and  dams  presented  in 
nearly  all  cases,  make  the  lower  portion  of  the  river  peculiarly  suscep- 
tible to  permanent  improvement  by  a  system  of  slack- water  navigation. 

Pursuant  to  the  various  examinations  and  surveys  made  between 
1870  and  1889  a  plan  of  improvement  has  been  adopted  Avhich  contem- 
plates the  removal  of  the  lesser  rock  shoals,  sand,  and  gravel  bars  by 
excavation  and  by  works  of  contraction,  and.the  construction  of  locks 
and  dams  to  overcome  the  more  serious  obstructions. 

By  the  various  acts  making  appropriations  for  its  improvement  the 
Coosa  River  has  been  divided  into  two  sections  by  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  bridge. 

In  the  upper  section,  between  Rome  and  the  bridge  (230  miles  long), 
8  locks,  with  their  accessory  dams,  will  be  required,  of  which  3  liave 
been  completed  and  opened  to  navigation,  and  the  fourth  is  now  under 
construction. 

In  the  lower  section,  between  Wetumpka  and  the  bridge  (08  miles 
long),  23  locks,  with  their  accessory  dams,  will  be  required,  of  which  Lock 
ITo.  31,  at  Wetumpka,  is  now  under  construction.  The  first  appropri- 
ation for  this  section  of  the  river  was  made  by  the  act  of  Sei)tember 
19, 1890. 

(a)  Between  Bome^  Oa.j  and  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  bridge. — Before  improvement  the  river  was  much  obstructed 
by  rock  shoals  and  sand  and  gravel  bars  between  Rome,  6a.,  and 
Greensport,  Ala.,  a  distance  of  102  miles;  and  below  Greensport  it  was 
not  navigable  at  all  on  account  of  the  many  shoals  and  rapids  formed 
by  ledges  of  rock  crossing  the  river  bottom  at  i)oints  where  the  width 
of  the  river  was  greater  than  the  normal. 

The  expenditure  up  to  June  30, 1893,  of  $753,407.44  had  resulted  in 
securing  a  fairly  navigable  channel  from  Rome  to  Greensport  by  blast- 
ing out  the  rock  shoals  and  by  the  construction  of  wing  dams  to  scour 
out  the  sand  bars. 

Below  Greensport,  at  distances,  respectively,  of  0.08,  3.80,  and  5.24 
miles,  3  masonry  locks,  each  having  an  available  width  of  40  feet 
and  length  of  175  feet,  with  their  accessory  dams,  had  been  completed 
and  opened  to  navigation.  In  consequence  of  the  improvement  steam- 
boats made  regular  trips  between  Rome  and  Gadsden  and,  when  busi- 
ness demanded  it,  extended  their  trips  to  a  landing  1  mile  below  Lock 
No.  3. 

At  the  site  of  Lock  No.  4,  21  miles  below  Lock  No.  3,  the  permanent 
dam  and  abutment  had  been  nearly  completed  and  the  cofferdam 
partly  built,  making  navigation  practicable  on  a  moderate  rise  to.  this 
point. 

The  result  of  the  expenditure  during  the  year  ending  June  30,  1894, 
is:  The  abutment  of  the  dam  has  been  finished,  nearly  all  the  stone  for 
the  masonry  cut,  the  foundation  for  the  lock  wall  partly  excavated, 
and  some  of  the  masonry  of  the  wall  laid ;  several  of  the  shoals  J^nd 
reefs  have  been  improved. 

In  the  improved  portions  during  about  nine  months  of  the  year  there 
is  5  feet  or  more  of  water  in  the  shonl  places,  and  for  the  remaining 
three  months  there  is  ordinarily  3  feet.    The  river  is  never  closed  by  ice. 

If  the  new  appropriation  be  sufficiently  large  it  is  expected  that 
Lock  No.  4  will  be  completed  and  opened  to  navigation  during  the 
year  ending  Jane  30, 1^95.  k    r\c^nio 
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July  1,  1893,  balance  unexpended $50,292.56 

June  30,  1894,  amount  expended  during  fiscal  year 46, 403. 65 

Julv  1,  1894,  balance  unexpended 3,888.91 

July  1,  1894,  outstanding  liabilities : 1,700.28 

July  1,  1894,  balance  available 2,188.63 

Amount  appropriated  by  act  of  August  17,  1894 110,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 112, 188, 63 

(Amount  (estimated)  required  for  completion  of  existing  project 850, 133.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  600, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

b.  Between  Wetumpkay  Ala.^and  East  Tennessee^Virginiaand  Georgia 
Railroad  bridge. — The  first  appropriation  for  the  improvement  of  this 
section  of  the  river  was  made  by  the  act  of  September  19,  1890. 

To  June  30, 1893,  the  sum  of  $108,201.45  was  expended  in  securiDg  the 
necessary  outfit  and  in  making  detailed  surveys  for  the  precise  location 
of  the  locks  near  Wetumpka  and  in  making  a  series  of  velocity  and 
discharge  observations,  extending  from  high  to  low  water;  in  filling  up  " 
and  grading  the  yard  at  the  site  of  Lock  No.  31  and  building  thereon 
workshops,  etc.;  in  the  purchase  of  machinery  and  plant  for  the  con- 
struction of  the  cofferdam  and  Lock  No.  31 ;  in  excavating  rock  from  the 
channel  of  the  river  above  Wetumpka  bridge,  and  in  building  a  break- 
water to  divert  the  current  from  the  lock  site;  in  constructing  part  of 
the  cofferdam ;  in  breaking  stone  and  storing  sand  for  concrete. 

The  amount  expended  during  the  year  ending  June  30, 1894,  has  been 
applied  to  constructing  a  narrow-gauge  road  from  the  lock  to  the  work 
at  the  head  of  the  rapids  and  to  the  yards  of  the  Louisville  and  Nash- 
ville Kailroad;  in  completing  the  cofi'erdam;  in  setting  up  pumping 
engines  and  concrete  mixing  plant;  in  building  storehouse  and  sheds 
for  materials,  and  in  continuing  excavation  in  the  river  above  the  lock. 
A  contract  has  been  made  with  the  Atlas  Cement  Company,  dated 
May  2, 1894,  for  furnishing  10,000  barrels  of  Portland  cement. 

July  1,  1893,  balance  unexpended $141,798.55 

June  30,  1894,  amounts  received,  refund,  etc 7. 25 

141,805.80 
June  30,  1894,  amount  expended  during  fiscal  year 67, 043. 24 

July  1,  1894,  balance  unexpended 74,762.56 

July  1,  1894,  outstanding  liabilities $4, 889. 82 

JulV  1,  1894,  amount  covered  by  uncompleted  contracts 24, 300. 00 

29,189.82 

July  1,  1894,  balance  available 45,572.74 

Amount  appropriated  by  act  of  August  17,  1894 110, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 155, 572. 74 

Amount  (estimated)  required  for  completion  of  existing  project 4, 733, 074. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  -     - 

3,  1893. 

(See  Appendix  P  9.) 

10.  Operating  and  care  of  canals  and  other  worJcs  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. — The  expenses  of  operating  and  care  of 
locks  Nos.  ly  2,  and  3^  and  the  canal  between  locks  Nos.  2  and  3.  dur- 
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ing  the  fiscal  year  ending  June  30,  1894,  amounting  to  $4,018.75,  have 
been  paid  in  the  way  indicated  by  section  4,  act  of  July  5, 1884. 
(See  Appendix  P  10.) 

11,  Cahaba  River ^  Alubama, — The  report  of  the  examination  of  this 
river  from  its  mouth  to  Centreville,  Ala.,  in  1874,  states  that — 

On  thirteen  of  tbo  shoals  there  is  only  1  foot  of  water,  and  on  two  as  little  aa 
ei^ht-tenths  of  a  foot.  Besides  this  there  are  innumerable  snags,  the  accumulation 
or  years,  and  also  a  great  quantity  of  leaning  trees,  which  must  be  removed  owing 
to  the  narrowness  of  the  stream  e  ven  at  a  stage  several  feet  above  low  water.  »  •  » 
The  river  is  spanned  by  tliree  bridges.  •  *  ♦  The  railroad  bridges  are  only  a 
few  inches  above  high  water,  while  the  road  bridge  is  sometimes  submerged. 

The  road  bridge  mentioned  was  carried  away  by  the  flood  of  1881. 

Under  the  acts  of  Congress  approved  June  23, 1874,  and  June  17, 1880, 
examinations  and  partial  surveys  were  made  in  1874  and  1880,  and  a 
plan  of  improvement  was  adopted  which  provides  for  obtaining  for  the 
lower  Cahaba  River,  from  its  mouth  to  the  town  of  Centreville,  a  distance 
of  88  miles,  a  navigable  channel  with  a  width  in  open  river  of  100  feet, 
and  in  soft  rock  and  bar  cuts  of  60  feet,  and  a  depth  at  low  water  of  3 
feet,  by  the  removal  of  snags,  etc.,  from  the  channel  and  overhanging 
trees  from  the  banks,  by  cutting  through  the  soft  rock  and  gravel  bars, 
and  by  contracting  and  regulating  the  channel. 

The  expenditure  up  to  June  30, 1880,  of  $28,989.79  had  resulted  in 
the  partial  improvement  of  the  river,  from  its  mouth  to  the  town  of 
Centerville,  for  high-water  navigation;  but.  on  account  of  the  obstruct- 
ing railroad  bridges,  steamboats  were  unaole  to  make  any  use  of  the 
improved  river.  Since  that  time  no  work  has  been  done,  becaase  of 
the  proviso  in  the  river  and  harbor  act  of  August  5,  1886,  that — 

No  part  of  said  sum  [$7,500  appropriated  for  this  work]  shall  be  expended  until 
the  officer  in  charge  shall  have  reported  that  the  railroad  and  other  bridges  across 
said  river  have  been  provided  with  good  and  sufficient  draw  openings. 

These  bridges  continue  to  obstruct  the  navigation  of  the  river,  not 
having  been  provided  with  draw  openings. 
The  act  of  September  19, 1890,  provided  that — 

The  existing  provision  restricting  the  expenditure  of  the  balance  now  available 
for  continuing  the  improvement  of  said  river  is  hereby  repealed,  and  said  balance 
shall  be  expended  in  continuing  the  improvement  thereof. 

Between  June  30,  1886,  and  June  30,  1892,  the  sum  of  $8,430.44  was 
expended.  In  the  spring  of  1891  active  operations  on  the  river  were 
resumed.  A  log  boat  suitable  for  snagging  operations  was  built,  and 
employed  during  the  following  summer  in  work  below  Wallace  Ferry. 

During  the  fiscal  year  ending  June  30, 1893,  $3,610.31  was  expended 
in  working  on  the  lower  21J  miles  of  the  river.  At  the  close  of  opera- 
tions in  December,  1892,  the  channel  for  this  distance  was  free  from 
overhanging  timber,  logs,  and  snags,  but  no  commercial  use  was  made 
of  the  improvement. 

During  the  year  ending  June  30,  1894,  the  sum  of  $3,934.46  was 
expended  with  the  result  of  clearing  the  river  of  snags  and  logs  to  a 
point  38|  miles  above  the  mouth. 

On  March  31, 1892,  the  officer  in  charge,  in  conformity  with  section 
11  of  the  act  of  September  19,  1890,  reported  that  the  navigation  of 
the  Cahaba  Eiver  was  obstructed  by  the  bridge  of  the  Birmingham, 
Selma  and  Kew  Orleans  Bailroad,  about  10  miles  above  the  mouth  of 
the  river,  and  by  the  bridge  of  the  Alabama  Central  Division  of  the 
East  Tennessee,  Virginia  and  Georgia  Bailroad,  about  22  miles  above 
ENG  94 14  ^g.  .^^^ ^y v^oogie 
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its  mouth.  ^Neither  of  these  bridges  has  been  provided  with  draw 
spans. 

The  officer  iu  charge  was  directed  to  grant  a  hearing  to  each  of  the 
railroad  companies,  in  accordance  with  the  instructions  of  the  War 
Department  of  September  16, 1891. 

No  commercial  benefit  commensurate  with  the  cost  of  the  work  can 
be  derived  from  continuing  the  improvement  of  the  river  unless  the 
obstructing  bridges  are  provided  with  draw  spans  to  permit  of  steam- 
boat navigation.  There  is  no  apparent  desire  on  the  part  of  those 
interested  that  the  railroads  shall  be  compelled  to  provide  the  bridges 
with  draws.  At  the  hearing  mentioned  above  many  affidavits  by  resi- 
dents along  the  river  were  submitted^  protesting  against  compelling  the 
railroads  to  provide  the  bridges  with  draws,  and  not  a  word  was 
received  in  favor  of  such  action. 

In  view  of  these  fsM^ts  it  is  not  considered  that  any  money  can  be 
profitably  expended  in  the  improvement  of  the  river  during  the  fiscal 
year  ending  June  30, 1896,  and  no  estimate  is  submitted  therefor. 

Jnly  1,  1893,  balance  unexpended $3, 969)  46 

June  ^,1894,  anicHint  ex])ended  during  fiseal  year 3^914.85 

Jnly  1,  1894,  balance  unexpended 54.61 

July  1,  1894,  outstanding  liabilities 19. 61 

July  1,  1894,  balance  available 35.00 

(See  Appendix  P  11.) 

IMPROVEMENT  OP  BIVEBS  AND  HABBOBS  IN  TTESTEBN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OP  BOGXJE  CHITTO,  LOUISIANA. 

Tliis  district  was  in  charge  of  Mfy.  A.  IfT.  Damrell,  Corps  of  Engineers, 
with  Lient.  Ebeii  E.  Winslow,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Mobile  Harbor^  Alabama, — The  channel  had  originally  a  minimum 
depth  of  5J  feet  through  Choctaw  Pass  and  8  feet  on  Dog  River  Bar. 
This  was  deepened  to  10  feet  through  both  by  dredging,  under  appro- 
priations from  1826  to  1852  of  $228,830.68.  In  1860  the  channel  in  Choc- 
taw Pass  had  shoaled  to  7^  feet.  From  1870  to  1878  the  channel  was 
deepened  by  dredging  to  13  feet,  under  appropriations  amounting  to 
$401,000.    Length  of  cut  8  miles. 

From  1881  to  1888  the  channel  was  deepened  by  dredging  to  17  feet, 
under  appropriations  amounting  to  $740,000,  but  this  project  was  not 
completed  when  the  last  project  was  adopted.  The  length  of  cut  was 
25.91  miles. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  August,  1888,  the  object  being  to  afford  a  channel  of  entrance  from 
the  Gulf  of  Mexico  to  the  City  of  Mobile  of  280  feet  width  on  top  of  cut, 
with  a  central  depth  of  23  feet  at  mean  low  water,  by  dredging  at  an 
estimated  cost  of  $1,980,000.  Act  of  September  19, 1890,  extended  the 
work  up  Mobile  Eiver  to  the  mouth  of  Chickasabogue  Creek,  and 
increased  the  estimated  cost  to  $2,043,800.  The  entire  length  of  chan- 
nel under  present  project  is  33.09  miles,  and  the  entire  length  of  con- 
tinuous cut  is  32.27  miles.  The  amount  expended  on  the  present  pro- 
ject up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  was  $760,- 
197.93  and  resulted  as  follows: 

The  average  central  depth  of  the  dredged  channel  on  June  30, 1893, 
was  23.86  feet,  and  the  minimum  depth  on  that  date  was  19.6  feet.    The 
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amount  expended  daring  the  fiscal  year  ending  Jane  30,  1894,  was 
$382,366.63,  and  on  that  date  the  average  central  depth  of  the  entire 
channel  was  25.2  feet,  and  the  minimum  central  depth  in- the  river  was 
19Jd  feet  and  in  the  bay  was  20.5  feet,  with  an  average  increase  of  bot- 
torn  width  of  75  feet 

July  1,  1893,  balance  unexpended $552,302.07 

jQue  30,  1^,  amount  expended  daring  fiscal  year * 382, 366. 63 

.July  1,  1894,  balance  nnexpendod 169,935.44 

July  1,  1894,  outstanding  liabilities v..  $104,153.89 

July  1,  1894,  amount  covered  by  nucompleted  contracts 55, 000. 00 

159,153.80 

July  1,1894,  balance  available 10,781.55 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 390, 000. 00 

AmouBt  available  for  fiscal  year  ending  June  30, 1895 400, 781. 55 


AiMonnt  (estimated)  required  for  completion  of  existing  project 291, 300. 00 

Amount  (estimated)  required  for  preservation  of  improvement 240, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  291, 300. 00 
Sabmitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  1.) 

2.  Bltwk  Warri^yr  River  J  Alabama,  from  Tuscaloosa  to  Daniels  Creek. — 
The  present  channel  is  only  navigable  during  very  high  water,  and  even 
then,  very  dangerons. 

The  present  project  for  the  improvement  of  the  river  was  approved 
in  1887,  the  object  being  to  afford  a  waterway  for  the  transportation  of 
coal,  iron  ore,  iron,  etc.,  in  barges,  from  the  Warrior  Coal  Fields  to  the 
Gulf  of  Mexico,  by  the  construction  of  five  locks  and  dams  at  an  esti- 
mated cost  of  $741,670. 

The  amount  expended  to  June  30, 1893,  was  $404,43471,  resulting  as 
follows : 

Lock  No.  1:  Masonry  of  lock  and  abutment  completed;  lock  tender's 
house  built;  lock  yard  paved  and  banks  sloped  and  paved, nearly ;  tim- 
ber and  stone  filling  for  dam  on  hand;  needle  dam  ready  to  put  in. 

Lock  !No.  2 :  Lock  masonry  completed ;  south  bank  sloped,  paved,  and. 
turfed;  rock  filling  for  dam  on  hand,  378  yards;  grading  done  for  abut- 
ment, 3,091  yards;  lumber  for  needle  dam  on  hand  and  partly  framed; 
face  stone  and  coping  for  abutment  in  readiness. 

Lock  No.  3 :  Lock  chamber  excavated ;  masonry  commenced ;  2,579 
yards 'of  cut  stone  on  hand;  1,750  yards  of  backing  on  hand;  032  yards 
of  earth  excavated  for  bank  wall;  2,321  yards  sand  for  mortar  hauled. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $76,537.22,  and  resulted  as  follows: 

Completing  laying  of  masonry  in  Lock  3  and  abutments  2  and  3 

Commencing  Dam  .3. 

Putting  needle  dam  in  each  lock. 

Building  two  barges,  18  by  58. 

Delivering,  fitting  up,  and  partly  hanging  gates  for  Lock  No.  1. 

Excavating  channel  below  Lock  3. 

The  present  condition  of  the  work  is  as  follows : 

Locks  1,  2,  and  3  are  completed  except  gates  and  valves.  These  are 
now  being  placed  in  Lock  1.  The  three  dam  abutments  are  also  fin- 
ished, and  the  dams  are  in  process  of  construction. 

The  gates  and  valves  for  locks  2  and  3  will  be  prepared  during  the 
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autumn  and  winter  and  will  be  hung  next  summer,  so  that  it  is  expected 
to  have  the  three  locks  ready  for  navigation  in  the  autumn  of  1895. 

The  entire  work  will  coat  about  $794,000,  or  about  8  per  cent  more 
than  the  original  estimate.  The  entire  increase  may  be  ascribed  to  the 
8-hour  law  for  labor. 

July  1,  1893,  unexpended $151,815.11 

June  SO,  1894;  amoant  expended  daring  fiscal  year 76, 537. 22 

July  1,  1894,  balance  unexpended 75, 277. 89 

July  1,  1894,  outstanding  liabilities 6,133.66 

July  1,  1894,  balance  available 69,144.23 

Amount  appropriated  by  act  of  August,  17, 1894 37, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 106, 644. 23 

{Amount  (estimated)  re<^uired  for  completion  of  oxisting  project 200, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  2.) 

3.  Warrior  and  Tomhigbee  rivers^  Alahama  and  Mississippi. — (a)  War- 
rior River  ^  Alabama. — The  channel  of  this  river  was  originally  obstructed 
to  such  an  extent  by  logs,  snags,  overhanging  trees,  and  numerous  bars 
that  navigation  at  low  water  was  imx)ossible,  and  at  high  water  extremely 
hazardous. 

The  present  project  for  the  improvement  of  this  river  was  adopt-ed 
in  1890,  the  object  being  to  obtain  a  channel  6  feet  deep  at  ordinary 
low  water  from  Tuscaloosa  to  its  mouth,  by  removal  of  logs,  snags,  and 
overhanging  trees,  the  improvement  of  bars,  bank  revetments,  and  the 
construction  of  locks  and  dams,  at  an  estimated  cost  of  $557,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893,  was  $64,966.68,  in  preparation  of  plant  and  the  removal  of 
logs,  snags,  and  overhanging  trees. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $34,294.06  in  the  removal  of  snags,  logs,  slip-ins,  and  overhanging 
trees,  and  resulted  in  considerably  reducing  the  time  required  to  run 
the  river  and  the  hazard  attending  it. 

July  1, 1893,  balance  unexpended $69,  001. 30 

June  30,  1894,  amount  expended  during  fiscal  year 34, 294. 06 

July  1,  1894,  balance  unexpended $34,  707. 24 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 74, 707. 24 

{Amount  (estimated)  required  for  completion  of  existing  project 417,  (XK).  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne30,1896  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

{b)  Tombigbee  River  up  to  Demopolis,  Ala. — At  the  present  time  the 
channel  Las  a  minimum  depth  of  2  feet.  The  present  project  for  the 
improvement  of  this  section  of  the  river  was  adopted  in  1890,  the 
object  being  to  secure  a  channel  of  6  feet  depth  at  low  water,  by 
removal  of  logs,  snags,  trees  and  bank  revetment,  and  construction  of 
locks  and  dams,  at  an  estimated  cost  of  $508,808.  The  entire  length 
of  this  section  is  191  miles. 

The  amount  expended  prior  to  June  30, 1893,  was  $68,783.14,  and 
resulted  in  the  removal  of  logs,  snags,  trees,  etc.,  from  this  entire 
section  of  the  river,  in  the  repair  of  jetties  at  Osage  an<L  Barneys 
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Shoals,  the  partial  removal  by  blasting  of  rock  shoals  at  Woods  Bluff, 
and  McGrews  and  Pearsons  shoals. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $24,730.94,  and  consisted  in  the  removal  of  snags,  logs,  etc.,  that 
had  accumulated  since  the  previous  year's  work  over  37  miles  of  the 
river;  and  dredging  at  Eainwater  Bar  and  Barneys  Shoal,  repair  of 
jetties  and  construction  of  shore  protection. 

Amount  expended  to  June  30, 1894,  $91,964.01,  of  which  $1,550.07 
was  for  preservation  of  improvement  already  obtained. 

Jnly  1.  1893,  balance  unexpended $111,216.86 

June  30,  1894,  amount  expended  during  fiscal  year 24,  730. 94 

July  1,  1894,  balance  unexpended 86,485.92 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  available  for  fiscal  yenr  ending  June  30,  1895 161, 485. 92 

{Amount  (estimated)  required  for  completion  of  existing  project 253, 808. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  258,  808. 90 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(c)  TombUjhee  River  from  Demopolis,  Ala.^  to  Columbus^  Miss. — The 
present  channel  has  a  minimum  depth  of  1  foot. 

The  present  project  for  the  improvement  of  this  section  of  the  river, 
156  miles  in  lengthj'-was  adopted  in  1890,  the  object  being  to  obtain  a 
channel  of  6  feet  depth  at  ordinary  low  water  by  removal  of  logs,  snags, 
etc.,  bank  revetment,  and  construction  of  locks^  and  dams,  at  an  esti- 
mated cost  of  $779,400. 

The  amount  expended  up  to  June  30,  1893,  was  $25,575.28,  and 
resulted  in  the  preparation  of  a  working  plant  and  the  removal  of  logs, 
snags,  etc.,  for  nearly  the  whole  distance.  The  amount  expended  duriug 
the  fiscal  year  ending  June  30, 1894,  was  $8,618.19,  and  resulted  in 
clearing  the  remaining  distance,  and  the  removal  of  obstructions  that 
had  accumulated  since  the  work  of  the  previous  year  over  the  greater 
portion  of  this  section. 

July  1   1893,  balance  unexpended $24,424.72 

June  SO,  18S4,  amount  expended  during  fiscal  year 8, 618. 19 

July  1.  1894,  balance  unexpended 15,806,53 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 65, 806. 53 

{Amount  (estimated)  required  for  completion  of  existing  project 679, 400. 00 
Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(d)  Tovihigbee  River  from  Fulton  to  Columbus. — The  channel  before 
improvement  was  not  navigable  at  all,  except  during  high  water,  and 
navigation  was  practically  suspended  when  the  river  reached  12  feet 
above  low  water. 

The  project  for  the  improvement  of  this  section  of  the  river,  from  Ful- 
ton to  Columbus,144miles,wasadoptedinl873,theobjectbeingto  givea 
good  high-water  channel  throughout  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  at  a  cost  of  $35,000,  and  was  completed  in  1882,  at 
a  cost  of  $27,293.65. 

The  amount  expeiided  to  June  30,  1893,  was  $41,326.72,  and  resulted 
in  the  completion  of  the  improvement  and  partial  preservation  of  same. 
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The  amount  cxpwided  during  the  fiscal  year  ending  June  30, 1894 
was  82,685.52,  in  preservation  of  the  improvement. 

July  1,  1893,  balance  unexpended $2,806.53 

June  30,  1894,  amonnt  expended  daring  fiscal  year 2, 685. 52 

Jnly  1,  1894,  balance  unexpended 121.01 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 121. 01 

(  Amount  (estimated)  required  for  preservation  of  improvement 20, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
I  Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1»66  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(e)  Tomhighee  Riverfront  Walkers  Bridge  to  Fulton,  Miss, — The  chan- 
nel was  originally  only  navigable  for  small  rafts  during  high  water  and 
very  troublesome  then. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1888,  the  object  being  to  obtain  a  good  channel  for  nav- 
igation during  high  water  by  the  removal  of  logs,  snags,  stumps,  and 
cutting  overhanging  trees,  at  an  estimated  cost  of  ♦11,000. 

The  amonnt  expended  to  June  30,  1893,  was  $9,870.59  and  resulted 
in  completion  of  the  project. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $1,111.48,  and  resulted  in  the  removal  of  the  annual  accumulation 
of  snags,  logs,  and  trees,  in  preservation  of  improvement. 

The  total  amount  ex)>ended  on  the  improvement  up  to  June  30, 1894, 
was  $10,982.07,  of  which  $3,390.96  was  in  preservation  of  improvement. 

July  1, 1893,  balance  unexpended $1, 129.41 

June  30, 1894,  amount  expended  during  fiscal  year 1,  111. 48 

Jnly  1, 1894,  balance  unexpended 17. 93 

Amount  appropriated  by  act  of  August  17,  1894 1,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 1, 017. 93 

{Amount  (estimated)  required  for  preservation  of  improvement 2, 000. 00 
Amount  thot  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  3.) 

4,  Noxubee  River,  Mississippi. — The  original  condition  of  the  river 
was  such  that  duriug  all  seasons  of  the  year  and  at  all  stages  of  water 
navigation,  except  by  small  fiatboats,  was  practically  impossible.  The 
present  project  for  the  improvement  of  this  river  was  adopted  in  1880, 
the  object  being  to  afford  a  channel  for  small  river  steamers  from  its 
mouth  up  to  Macon,  Miss.,  of  navigable  width  and  depth  when  the 
water  is  above  ordinary  low-water  stage. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1893,  was  $52,966.41,  and  resulted  in  completion  of  the  project. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $1,096.22,  and  was  used  in  removing  the  obstructions  that  have 
accumulated  since  the  completion  of  the  project. 

July  1,  1893,  balance  unexpended $3,033.59 

June  30,  1894,  amount  expended  during  fiscal  year 1, 096. 22 

July  1,  1894,  balance  unexpended 1,  937. 37 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 937. 37 
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{Amount  (estimatet))  required  for  pTeserwiioii  of  improvement $9, 000. 00 
Anionntthatcan  be  profitably  expended  in  iiscalyear  ending  June  30,1896      9, 000. 06 
Submitted  in  eomplianoe  with  requirements  of  soetions  2  of  river  and 
liurbor  acta  of  1866  and  186T  and  of  aundry  oivii  act  of  Mareb  3,  1898. 

(See  Appendix  Q  4.) 

5.  Pascagoula  River^  Mississippi. — The  channel  over  the  bar-  before 
the  improvement  commenced  had  a  least  depth  of  3  feet.  This  was 
increased  to  7^  feet,  with  a  width  of  180  feet,  by  dredging  from  1878  to 
1880,  at  a  cost"of  abont  $42,500.  From  the  light-house  near  the  mouth 
of  the  river  to  it«  head  there  was  a  navigable  channel  obtained  by  the 
removal  of  snags  and  overhanging  trees  from  1881  to  1884^  inclusive, 
at  a  cost  of  about  $15,000. 

The  present  project  ibr  the  improvement  of  this  river  was  adopted 
in  1886,  the  object  being  to  afford  a  channel  of  navigable  width  and 
minimum  depth  of  12  feet  at  mean  low  water  from  Moss  Point  down  to 
the  anchorage  in  the  sound,  and  to  maintain  the  river  above  Moss 
Point  in  its  improved  condition,  at  an  estimated  cost  of  $78,100  for  the 
channel  from  Moss  Point  down,  and  $3,500  annually  for  preservation 
of  improvement  above  Moss  Point. 

The  amount  expended  to  June  30,  1893,  was  $91,221.33,  and  resulted 
in  the  completion  of  more  than  three- fifths  of  the  work  iieAied  to  com- 
plete the  project  from  Moss  Point  down  to  the  anchorage  in  the  sound. 

The  officer  in  charge  reports  that  it  has  been  necessary  to  increase 
the  estimate  for  completion  of  this  work,  owing  to  the  hardness  of 
a  portion  of  the  material  to  be  dredged  and  smallness  of  the  appropri- 
ations. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $745.07,  and  resulted  in  the  improvement  of  32  miles  of  river, 
i^om  Carters  Landing  to  Wilkinsons  Ferry,  in  preservation  of  the 
improvement. 

Total  amount  expended  on  the  improvement  up  to  June  30,  1894, 
was  $91,966.40,  of  which  $5,821.79  was  in  preservation  of  the  improve- 
ment. 

July  1,  1893,  balance  unexpended $778.67 

June  30,  1894,  amount  expended  during  fiscal  year 745. 07 


July  1,  1894,  balance  unexpended 33. 60 

Amount  appropriated  by  act  of  August  17,  1894 13,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 13, 033. 60 

Amount  (estimated)  required  for  completion  of  existing  project 36, 000. 00 

Aniouuc  (estimated)  required  for  preservation  of  improvement  above 

Moss  Point 22,500.00 

Aniounttbat  can  benrofitabl^  expended  in  fiscal yearendiu^June30, 1896  58,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

barbor  acts  of  1866  and  1867  and  of  sundry  eivil  act  dt  Marcb  3, 1893. 

(See  Appendix  Q  5.) 

6.  Chickasahay  River ^  Mississippi, — At  the  time  of  the  adoption  of  the 
present  project  the  channel  was  only  navigable  for  small  rafts  during 
high  water,  and  was  difficult  and  troublesome  for  them.  The  minimum 
width  of  the  channel  is  50  feet,  and  the  minimum  depth  0.5  foot  at 
extreme  low  water.  The  project  for  the  improvement  of  this  river  was 
adopted  in  1890,  the  object  being  to  obtain  a  good  high-water  channel 
from  the  mouth  up  to  the  railroad  bridge  near  Shubuta  by  the  removal 
of  snags,  logs,  and  overhanging  trees,  etc.,  at  an  estimated  cost  of 
$30,000. 
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The  amount  expended  to  June  30,  1893,  was  $6,446.46,  and  resulted 
in  partial  improvement  of  river  from  the  mouth  up  to  Waynesboro. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
resulted  in  the  complete  improvement  of  the  river  from  the  mouth  up 
to  Orawfords  Landing,  a  distance  of  22f  miles. 

July  1,  1893,  balance  nuexpended $3, 553  54 

June  30,  1894,  amount  expended  during  fiscal  year 3. 513. 25 

July  1,  1894,  balance  unexpended 40. 29 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  040. 29 

f  Amount  (estimated)  required  for  completion  of  existinj^  project 15, 000. 00 

I  Amount  th  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1*96    15, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  6.) 

7.  Leaf  River,  Misaisaippi, — At  the  time  of  the  adoption  of  the  present 
project  the  river  was  not  navigable  on  account  of  snags,  logs,  and  over- 
hanging trees. 

The  miniimim  width  of  the  river  channel  is  100  feet,  and  the  minimum 
depth  2.5  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1890, 
the  object  being  to  obtain  a  high- water  channel  from  the  mouth  to  the 
mouth  of  Bowie  Creek,  a  distance  of  75  miles,  by  th6  removal  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  $25,000. 

The  amount  expended  to  June  30, 1893,  was  $5,125.78,  and  resulted 
in  giving  a  partially  improved  channel  from  Hattiesburg  to  Augusta, 
Miss.,  a  distance  of  40  miles,  and  a  fully  improved  channel  from  the 
mouth  up,  15  miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  J  894, 
was  $4,083.61,  and  resulted  in  giving  a  fully  improved  channel  for  45 
miles. 

Total  amount  expended  on  the  improvement  up  to  June  30,  1894, 
$9,209.39,  of  which  $2,617.27  was  in  preservation  of  improvement. 

July  1,  1893,  balance  unexpended $4,874.22 

J  une  30,  1 894,  amount  expended  during  fiscal  year 4, 083. 61 

July  1 ,  1894,  balance  unexpended 790. 61 

Amount  appropriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 290. 61 

r  Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 

Amount  required  for  preservation  of  improvement 1, 500. 00 

<  Amount  that  can  beprofttjJi)ly  expended  in  fiscal  year  ending  J  une  30, 1896    14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  7.) 

8.  Harbor  at  Biloxij  Miss. — The  original  condition  of  the  channel  was 
such  as  to  allow  vessels  of  4  feet  draft  to  enter  the  harbor  at  low  water. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1882,  the  object  being  to  afford  a  channel  of  entrance  from  Missis- 
sippi Sound  to  the  wharves  of  Biloxi,  of  navigable  width  and  8  feet 
deep,  at  an  estimated  cost  of  $55,000. 

The  amount  expended  to  June  30, 1893,  was  $36,411.84,  and  resulted 
in  dredging  a  channel  9  feet  deep  at  mean  low  water  and  120  feet  wide 
throughout  and  completion  of  the  project. 
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During  the  fiscal  year  ending  June  30,  1894,  $7,912.31  was  expended 
and  resulted  in  giving  a  channel  160  feet  wide  and  9  feet  deep. 

About  $8,000  every  four  or  five  years  mil  be  ample  for  preservation 
of  the  improvement. 

Jnly  1, 1893,  balance  unexpended $8,624.16 

June  30, 1894,  amount  expended  during  fiscal  year 7, 912. 31 

July  1, 1894,  balance  unexpended 711.85 

(See  Appendix  Q  8.; 

9.  Pearl  River  below  Jackson^  Miss. — ^The  original  condition  of  this 
jwrtion  of  the  river  was  such  as  to  allow  navigation  only  during  high 
water  and  then  it  was  difficult  and  dangerous.  The  minimum'width 
of  the  stream  was  190  feet,  except  through  Holmes  Bayou,  which  was 
only  65  feet  wide.  The  minimum  width  of  the  channel  was  65  feet. 
The  minimum  depth  of  the  channel  at  low  water  was  IJ  feet. 

The  original  project  for  the  improvement  was  adopted  in  1880,  the 
object  being  to  obtain  a  5-foot  channel  at  low  water  at  an  estimated 
cost  of  $95,940.  This  depth  was  found  impracticable  and  the  project 
was  therefore  modified  in  1 885  so  as  to  reduce  the  depth  to  2  feet  and 
increase  the  estimate  $50,000. 

The  amount  expended  on  the  work  up  to  June  30,  1893,  was 
$120,164.56. 

The  condition  of  this  section  of  the  river  on  June  30,  1893,  was 
such  as  to  allow  light-draft  boats  to  navigate  from  the  mouth,  at  the 
Eigolets,  Louisiana,  to  Wheals  Fields,  Miss.,  106  miles,  all  the  year;- 
from  Wheats  Fields  to  0<jlumbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and 
from  Columbia,  Miss.,  to  Jackson,  Miss.,  169  miles,  on  a  7-foot  rise, 
and  then  it  is  dangerous. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $4,362.88,  and  resulted  in  allowing  light-draft  boats  to  navigate 
from  the  mouth  to  Wheats  Fields,  106  miles,  all  the  year,  completing 
that  portion  according  to  project. 

From  Wheats  Fields  to  Jackson,  209  miles,  the  river  has  only  been 
partially   improved. 

The  amount  expended  on  the  improvement  up  to  June  30, 1894,  was 
$124,527.44,  of  wl  ich  $21,457.11  was  in  preservation  of  improvement. 

July  1,  1893,  balance  unexpended $22,960.44 

Jtme  ak),  1894,  amount  expended  during  fiscal  year 4, 362. 88 

July  1, 1894,  balance  unexpended 18,  597. 56 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 23, 597. 56 


I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
(See  Appendix  Q  9.) 

10.  Pearl  River,  between  Carthage  and  Jackson,  Mi^s. — The  original 
condition  of  this  part  of  the  river  was  such  as  to  make  navigation 
almost  impossible  except  at  high  water. 

The  minimum  width  of  the  river  was  100  feet;  the  minimum  width 
of  the  channel  was  40  feet. 

The  original  project  was  to  afford  a  clear  channel  of  navigable  width 
6  feet  deep  at  low  water,  from  Jackson  to  Carthage,  105  miles,  at  an 
estimated  cost  of  $21,000.  ,    ^^  * , ^ 
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In  1886  the  project  was  changed  so  as  to  reduce  the  depth  to  be 
obtained  to  2  feet,  and  the  estimate  of  cost  was  increased  $29,000. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1893,  was  $26,252.49,  and  resulted  in  completion  of  the 
project. 

The  condition  of  the  improvement  on  June  30, 1893^  was  such  as  to 
allow  light-draft  boats  to  navigate  safely  on  a  3-foot  stage  above  low 
water,  from  Jackson  to  Carthage. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $3,489.43,  in  preservation  of  the  improvement. 

There  is  a  large  reduction  and  saving  in  freights  and  insurance 
rates. 

July  1, 1893, balance  unexpended $4,997.51 

June  30y  1894,  amount  expended  during  fiscal  year 3,489.43 

July  1, 1894,  balance  unexpended 1,  508. 08 

Amount  appropriated  by  act  of  Au|^8t  17, 1894 2, 400.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 3, 908. 08 

{Amount  (estimated)  requiretl  for  preservation  of  improvement 4,  800. 00 
Amount  that  can  be  prolitably  expended  in  fiscal  year  ending^June  30, 1896      4,  800. 00 
Submitted  in  compliance  with  requiremeuta  of  eectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  10.) 

11.  Pearl  Rivery  between  Edinburg  and  Carthage^  Miss. — The  original 
condition  of  this  portion  of  the  river  was  such  that  navigation  at  low 
water  was  impossible,  «and  even  during  high  water  it  was  difficult  and 
dangerous. 

The  minimum  width  of  the  channel  was  20  feet;  the  minimum  deptli 
at  low  water  was  8  inches. 

The  project  for  the  improvement,  adopted  in  1884,  was  to  afford  a 
higli-water  channel  from  Edinburg  to  Carthage,  a  distance  of  24^  miles 
for  six  or  eight  months  of  the  year,  at  an  estimated  cost  of  $13,464.00. 

The  amount  expended  on  this  work  up  to  June  30, 1893,  was  $14,727.59, 
and  resulted  in  completion  of  the  improvement. 

The  condition  of  this  part  of  the  river,  June  30,  1803,  was  snch  as 
to  allow  light  draft  boats  to  navigate  with  comparative  safety  from 
Edinburg  to  Carthage  on  a  4-foot  rise  above  ordinary  low  water. 

Tlie  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $13.7^. 

Total  amount  expended  on  the  improvement  up  to  June  30, 1894, 
$14,741.35,  of  which  $4,078.86  was  in  preservation  of  improvement. 

July  1,  1893,  balance  unexpended $522. 41 

June  30,  1894,  amount  expended  during  fiscal  year 13. 76 

July  1,  1894,  balance  unexpended u08. 65 

Amount  appropriated  by  act  of  Aogust  17,1894 500.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 1, 008. 65 

{Amount  (estimated)  required  for  preaervation  of  improvement 1, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  11.) 

12.  Bogue  Chitto,  Louisiana^ — The  channel  at  present  is  not  navigable 
at  ordiuary  low  water,  it  being  obstructed  by  snags,  logs,  fish  traps,  etc 
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The  miuiuium  width  of  the  stream  is  120  feet  and  that  of  the  channel 
80  feet;  the  minimum  depth  is  3  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1800, 
the  object  being  to  obtain  a  3-foot  channel  duriug  the  greater  part  of 
the  year  by  the  removal  of  logs,  snags,  fish  traps,  etc.,  from  the  mouth 
up  to  Alford's  bridge,  at  an  estimated  cost  of  ^55,000. 

The  air.ouut  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $2,072.40,  and  was  applied  to  preparation  of  plant  for  the  work. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $4,551.80,  and  resulted  in  the  improvement  of  18  miles  of  river 
from  the  mouth  up,  according  to  the  project. 

July  1,  1893,  balance  uuexpeiided $6,927.60 

June  20f  1894,  amount  expended  during  fiscal  year 4,551.80 

July  1,  1894,  balance  unexpended 2,375.80 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 375.80 

{Amount  (estimateil)  required  for  completion  of  existing  project 40,  OCX).  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1896    20, 000. 00 
Submitted,  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  Q  12.) 

13»  Removinff  sunken  vessels  or  craft  ohstructing  or  endangering  navi- 
gation.— April  22, 1803,  an  allotment  was  made  from  the  permanent 
indefinite  appropriation  provided  for  by  section  4  of  the  river  and 
harbor  act  of  June  14, 1880,  for  the  removal  of  the  wreck  of  a  sunken 
dry  dock  in  Mobile  River,  Alabama. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $615.57,  for  inspection  of  contract  work* 

Contract  was  made  with  W.  H.  Brown  for  this  work  for  $2,500. 

The  contractor  has  abandoned  the  work  without  completing,  having 
removed  arches,  machinery,  top  and  greater  portion  of  sides  and  ends, 
leaving  ballast,  entire  bottom,  part  of  sides  and  ends  to  be  removed. 

(See  Appendix  Q  13.) 

INSPECTION    OP    THE    IMPROVEMENT    OF    THE    SOUTH    PASS    OF   THE 

MISSISSIPPI  BIVEB. 

The  act  of  Congress  of  March  3,  1875,  amended  by  acts  of  June  19, 
1878,  and  March  3, 1879,  made  provision  for  the  construction,  by  James 
B.  Eads  or  his  representatives,  of  jetties  and  other  works  in  the  South 
Pass  of  the  Mississippi  Kiver,  to  secure  and  maintain  a  channel  through 
the  pass  20  feet  deep,  and  through  the  jetties  20  feet  deep  and  200  feet 
wide  at  bottom,  with  a  central  depth  of  30  feet;  an  annual  payment  of 
$100,000  was  provided  for  the  maintenance  of  such  a  channel  for  twenty 
years  after  first  obtaining  it  by  the  works  built.  The  required  chan- 
nels were  secured  in  July,  1879. 

The  object  of  the  examinations  and  surveys  of  the  South  Pass,  the 
expenses  of  which  are  now  provided  for  by  the  permanent  indefinite 
appropriation  made  by  act  of  August  11, 1888,  is  to  determine  if  the 
channel  is  maintained  as  required  by  law,  and  to  enable  the  inspecting 
oflBcer  to  issue  the  certificates  required  for  the  quarterly  payments. 
The  officer  in  charge  of  these  surveys  is  Maj.  James  B.  Quinn,  Corps 
of  Engineers,  whose  annual  report  thereon  and  on  work  done  during 
the  year  is  submitted  as  Appendix  K.  ^,^^^^^  ,y  V^OOglC 
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Jnlv  1,  1893,  balance  unexpended $1,852.37 

Amount  allotted  for  fiscal  year  1893-'94  under  act  of  August  11, 1888 10, 000. 00 

11,852.37 
June  30,  1894,  amount  expended  during  fiscal  year 10, 699. 40 

July  1,  1894,  balance  unexpended 1, 152. 97 

July  1, 1894,  outstanding  liabilities 78. 41 

July  1,  1894,  balance  available 1,074.56 

Amount  allotted  for  fiscal  year  1894-'95  under  act  of  August  11,  1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 11, 074. 56 

(See  Appendix  R.) 

IMPROVEMENT   OF   RIVERS   AND   HARBORS   IN    SOUTHERN   LOUISIANA 
AND  EASTERN   TEXAS. 

This  district  was  in  the  charge  of  M«nj.  James  B.  Quinn,  Corps  of 
Engineers;  Division  Engineer,  Gol.C.  B.  Oomstock,  Corps  of  Engineers. 

1.  Chefuncte  (_Tchefuncte)  River  and  Bogue  Falia^  Louisiana. — Pre- 
vions  to  improvement  these  streams  were  obstructed  by  snags,  log8, 
and  overhanging  trees.  The  bar  at  the  mouth  of  the  river  had  a  depth 
of  water  of  about  ^  feet  at  the  lowest  stage. 

The  project  for  the  improvement  of  the  river  was  adopted  in  1880, 
and  contemplated  the  removal  of  obstructions  in  the  channel  and  the 
dredging  of  the  bar  at  its  mouth,  and  was  modified  in  1884  so  as  to 
provide  for  the  building  of  a  breakwater  {icross  the  bar. 

With  the  first  two  appropriations  of  $1,500  each,  made  in  1881  and 
1882,  the  obstructions  were  removed  below  Covington,  and  part  of  the 
unexpended  balance  was  used  for  constructing  820  feet  of  the  break- 
water, but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be  likely 
to  re-form. 

To  prevent  this  or  retard  its  re  formation  the  officer  in  charge  in 
1884  recommended  building  a  breakwater  extending  2,500  feet  into  the 
lake  and  then  dredging  a  channel  through  the  bar. 

The  original  estimated  cost  of  the  improvement  was  $5,460,  but  this 
did  not  provide  for  building  the  breakwater. 

Under  the  appropriation  of  $2,500  made  in  1886,  channels  5  feet  in 
depth  and  30  to  60  feet  wide  were  cut  through  the  bars  on  the  Bogue 
Falia  between  Old  Landing  and  Covington,  giving  better  navigation 
for  schooners  to  and  from  Covington. 

Under  the  appropriation  of  $1,000  made  in  1890,  work  was  com- 
menced in  October,  1801,  with  the  Government  snagging  plant  and 
hired  labor. 

The  river  was  cleared  of  logs,  snags,  impending  trp.es,  and  other 
obstructions  from  Madisonville  to  Old  Landing,  and  from  the  latter 
place  to  Covington,  on  the  Bogue  Falia,  as  far  as  the  available  funds 
would  permit.  Work  was  discontinued  November  30,  1891,  and  the 
plant  laid  up  at  Madisonville. 

The  total  amount  expended  on  these  streams  to  June  30, 1893,  was 
$6,758.74.  The  river  was  then  navigable  for  steamers  drawing  5  feet 
to  Old  Landing,  about  12  miles  above  its  mouth,  and  then  for  the 
lighter-draft  schooners  to  Covington,  about  2  miles  farther  up  on  the 
Bogue  Falia.  The  bar  at  the  mouth  of  the  river  has  a  depth  of  about 
5  feet  at  low  water. 

No  work  was  done  during  the  year  just  closed,  beyond  care  of  the 
plant. 

The  amount  expended  during  the  year  just  closed  was  $206,^^ 
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July  1,  1893,  balance  nnexpended $741.26 

June  30,  1894,  amonnt  expended  dnring  fiecal  year 206. 65 

July  1,  1894,  balance  unexpended 534.61 

Amoaut  appropriated  by  act  of  August  17,  1894 1, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1895 1, 534. 61 

L  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      1, 000. 00 
<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  1.) 

^.  Tickfaw  River  and  its  tributaries,  Louisiana. — When  the  project 
for  improvement  was  adopted  the  Tickfaw  River  and  its  navigable 
branches  were  obstructed  by  snags,  sunken  logs,  and  trees. 

Congress  authorized  an  examination  of  this  river  in  1879.  A  project 
was  submitted  in  1881  to  clean  out  the  river  and  its  principal  tribu- 
taries, the  Natalbany,  Blood,  and  Pontchatoula  rivers,  by  removing 
the  obstructions,  at  an  estimated  cost  of  $10,230. 

To  June  30, 1891,  the  appropriations  made  by  Congress  in  1881,1882, 
1886,  and  1888,  aggregating  $7,000,  had  been  expended.  Twenty  miles 
of  the  Tickfaw,  and  the  Natalbany  to  Springfield,  the  head  of  naviga- 
tion, had  been  improved.  Work  was  also  done  on  the  Pontchatoula  as 
far  as  it  was  thought  advisable,  and  the  Blood  Eiver  had  been  cleaned 
out  as  far  ^s  navigable. 

Under  the  appropriation  of  $1,000  made  September  19, 1890,  work 
of  removing  the  obstructions  that  had  re-formed  since  1889  was  com- 
menced September  14,  1891,  with  hired  labor  and  the  use  of  the  Gov- 
ernment snagging  plant,  which  had  but  recently  finished  work  on  the 
Amite  River.    Operations  were  discontinued  in  October  of  that  year. 

Snags,  overhanging  trees,  and  logs  were  removed  from  the  Tickfaw, 
Katalbauy,  and  Blood  rivers,  the  latter  being  cleared  to  the  head  of 
navigation.  The»extent  of  channels  improved  on  the  three  rivers  was 
about  39  miles. 

To  the  close  of  the  year  ending  June  30, 1893,  there  had  been  expended 
on  these  streams  the  sum  of  $8,796.30. 

The  w^ork  done  has  resulted  in  a  very  material  increase  in  the  com- 
merce of  the  river.  Most  of  the  shipments  are  made  direct  to  New 
Orleans. 

Under  the  appropriation  of  July  13, 1892,  work  was  commenced  at 
the  mouth  of  the  river  on  December  20,  1892.  The  result  of  opera- 
tions during  that  fiscal  year  was  the  improvement  of  about  30  miles  of 
channel  by  removing;  obstructions. 

No  work  has  been  done  during  the  past  year  beyond  care  of  the 
plant.    The  amount  expended  during  the  year  just  closed  was  $30. 

Obstructions  will  continue  to  form  in  all  these  streams,  and  the 
improvement,  therefore,  is  not  permanent.  It  is  estimated  that  $1,000 
will  be  required  annually  to  keep  the  channels  in  good  condition. 

July  1,  1893,  balance  unexpended $203.70 

June  30,  1894,  amoaut  expeuded  during  fiscal  year , 30. 00 

•July  1,  1894,  balance  unexpended 173. 70 

Amount  appropriated  by  act  of  August  17,  1894 1, 000. 00 

Amount  available  for  fiscal  year  euding  June  30, 1895 1, 173. 70 

Amount  tbat  can  be  profitably  expended  in  fiscal  yeai  ending  June  39, 1896     1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893.     , 

(See  Appendix  8  2.)  Digitized  by  V^OOglc 
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S,  Amite  River  and  Bayou  Manchae,  Louisiana. — Before  improvement 
was  commenced  the  Amite  Eiver  and  Bayou  Manchac,  its  principal 
tributary,  were  navigable  by  the  ordinary  river  steamboat  below  and 
for  a  short  distance  above  their  point  of  junction,  but  the  navigation 
was  very  much  impeded  and  endangered  by  snags,  stumps,  impending 
trees,  etc. 

In  1880  a  project  was  adopted  for  the  improvement  of  the  AmiteRiver, 
providing  for  a  low- water  channel  5  feet  in  depth  as  far  up  stream  as 
appropriations  would  permit,  the  main  part  of  the  work  to  be  done  above 
the  mouth  of  the  Bayou  Manchac.  An  effort  was  made  to  do  the  work 
by  contract,  but  the  results  were  unsatisfactory,  and  in  1883  the  original 
project  was  modified  so  as  to  permit  the  use  of  the  Government  plant 
and  hired  labor,  the  improvement  to  be  made  below  the  mouth  of  the 
Bayou  Manchac. 

Under  the  appropriation  of  S^t ember  19, 1890,  the  work  of  improve- 
ment was  continued  from  July  1  to  August  29, 1891,  with  the  Govern- 
ment suagging  plant.  Obstructions  were  removed  from  the  bayou 
between  its  mouth  and  Hope  Villa,  and  from  the  river  between  its 
mouth  and  the  junction  with  Bayou  Manchac.  The  extent  of  channel 
improved  during  this  time  was  about  13  miles. 

July  13, 1892,  an  appropriation  of  $2,500  was  made  for  maintenance, 
$1,000  of  which  was  to  be  used  to  construct  a  turning  basin  for  boats  at 
or  near  the  mouth  of  Wards  Greek,  on  Bayou  Manchac. 

As  this  sum,  $1,000,  was  not  deemed  sufficient  for  dredging  out  a 
turning  basin,  it  has  been  held  for  further  increase. 

After  thoroughly  repairing  the  snagging  plant  used  on  this  improve- 
ment, work  was  commenced  November  17, 1892,  with  the  remainder  of 
the  appropriation,  at  Wards  Creek,  on  Bayou  Manchac,  and  was  carried 
on  to  Port  Vincent,  on  the  Amite  Eiver,  removing  the  most  dangerous 
obstructions,  and  resulting  in  improving  about  20  miles  of  channel, 
gi vin  g  much  relief  to  the  navigation  of  the  river  and  bayou.  Operations 
were  discontinued  on  December  15  following. 

To  June  30,  1893,  the  sum  of  $25,044  had  been  expended  on  the 
improvement  of  these  streams.  At  that  date  vessels  drawing  5  feet  of 
water  could  navigate  the  bayou  from  its  mouth  to  Wards  Creek,  on  the 
Bayou  Manchac,  and  the  river  was  navigable  for  vessels  of  like  draft 
from  the  mouth  to  its  junction  with  the  Bayou  Manchac.  Navigation 
is,  however,  somewhat  hamx)ered  by  obstructions  which  have  formed 
since  operations  ceased  in  December,  1892. 

No  work  has  been  done  during  the  past  year. 

The  amount  expended  during  the  year  ending  June  30,1894,  was  $45. 

Owing  to  the  caving  of  the  banks  of  these  streams,  the  permanent 
improvement  is  hardly  possible,  and  about  $2,500  will  be  required  annu- 
ally to  keep  them  free  of  obstructions. 

An  appropriation  of  $2,000  is  required,  in  addition  to  the  $1,000  now 
available,  for  dredging  a  turning  basin  for  boats  at  or  near  the  mouth 
of  Wards  Creek,  on  the  Bayou  Manchac. 

July  1,1893,  balance  unexpended $1,256.00 

June  30,  1894,  amount  expended  during  ilscnl  year 45. 00 

July  1,  1894,  balance  unexpended 1,211.00 

Amount  ax^propriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 711. 00 

(  Amount  that  can  boprofitably  expended  in  fiscal  year  ending  June  30, 1896      4, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harboi^  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
(See  Appendix  S  3.)  digitized  by  V^OOglC 
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4.  Bayou  Lafourche,  Louisiana. — Prior  to  1870  the  navigation  of  the 
Bayon  Lafourche  was  very  much  obstructed  by  snags,  logs,  raft  heaps, 
impending  trees,  and  wrecks. 

In  1879  a  project  was  approved  for  the  removal  of  these  obstructions, 
and  work  under  this  project  was  carried  on  until  1885. 

In  1888  Congress  appropriated  $50,000  for  the  improvement  of  the 
bayou  on  the  plan  of  Lieutenant  Crosby,  Corps  of  Engineers,  dated  June 
11, 188G,  and  provided  for  dredging  for  the  immediate  relief  of  low- water 
navigation. 

Lieutenant  Crosby's  project  was  for  a  lock  at  the  head  of  the  bayou, 
connecting  it  with  the  Mississippi  Eiver,  and  subsequent  dredging  of  the 
bayou  channel  to  a  width  of  75  feet,  with  a  depth  of  5  feet  at  mean  low 
water  of  the  gulf.  The  estimated  cost  was  $450,000,  with  an  annual 
expenditure  of  $8,000  for  ox)eration  and  maintenance. 

The  act  of  September  19, 1890,  appropriated  $50,000  for  this  stream, 
and  also  provided  for  immediate  dredging  to  secure  low-water  naviga- 
tion. July  13, 1892,  an  appropriation  of  $50,000  was  made  for  continu- 
ing improvement  and  removing  obstructions. 

Under  the  provision  of  the  act  of  August  11,  1888,  dredging  was 
commenced  at  the  head  of  the  bayou,  and  has  been  continued  since  at 
intervals.  There  had  been  expended  on  the  improvement  of  this  stream 
to  June  30, 1893,  the  sum  of  $105,334.53,  with  considerable  benefit  to 
the  low-water  navigation.  At  that  time  flatboat  navigation  was 
rendered  practicable  during  low  water  througliout  the  bayou. 

Fi)on  the  subsidence  of  the  high  water  iu  1893  dredging  operations 
were  resumed  on  September  C,  and  continued  until  high  water  again 
caused  a  suspension  of  the  work  on  March  1, 1894.  During  this  time 
dredging  was  done  on  that  i>ortion  of  the  bayou  between  Donaldson- 
ville  and  a  point  2  miles  above  Lockport,  and  numerous  snags,  logs, 
stumps,  and  wrecks  were  removed  from  the  channel,  enabling  planters 
to  float  their  crops  and  merchandise  during  the  entire  period. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30,  1894,  was  $14,645.10. 

Dredging  here  is  a  very  unsatisfactory  method  of  improvement,  as 
much  of  the  work  has  to  be  gone  over  again  after  the  subsidence  of  the 
flood  in  the  Mississippi  liiver.  If  the  lock  were  constructed  whatever 
dredging  was  thereafter  done  would  be  practically  permanent,  and  the 
certainty  and  safety  of  the  navigation  of  the  bayou  assured. 

July  1, 1883,  balance  unexpended $74,665.47 

Jnne  30, 1894,  amount  expended  during  fiscal  year 14, 645. 10 

Jnly  1, 1894,  lialanco  unexpended 60,020.87 

Amonnt  appropriated  by  act  of  August  17, 1894 40, 000. 00 

Amoun t  available  for  fiscal  year  ending  June  30, 1895 100, 020. 37 

{Amonnt  (estimated)  required  for  completion  of  oxistiujc:  project 310, 000. 00 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1896  100, 000. 00 
Submitted  in  compliance  with  I'cquiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  4,) 

5.  Bayou  Terrebonne,  Louisiana. — When  work  was  commenced  in 
1880,  Bayou  Terrebonne  was  little  better  than  a  drainage  ditch,  being 
about  11  feet  wide  when  dredging  began. 

The  project  called  for  the  dredging  of  a  channel  4  feet  deep  at  mean 
low  water  of  the  gulf  to  Houraa.  The  cost  of  the  improvement  of  this 
bayou  was  estimated  at  $38,800.    The  completion  of  ^^®^'"^^|K^(^Wp3' 
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as  projectea  cost  $35,808,  enabling  planters  to  ship  their  merchandise 
to  Jiouma,  or  else  to  jN"ew  Orleans,  by  connecting  bayous  and  canals. 

The  dredge  belonging  to  this  appropriation  having  suffered  exten-' 
sively  from  decay,  was  put  in  good  repair,  exhausting  the  money  avail- 
able for  this  improvement. 

The  channel  dredged  by  the  United  States  has  stood  very  well,  but 
will  probably  require  some  attention  in  the  near  future  to  keep  it  in  good 
condition. 

The  amount  expended  during  the  year  ending  June  30. 1894,  was 
$1,755.20. 

July  1, 1893,  balance  unexpended $2, 992. 00 

June  30, 1894,  amount  expended  during  fiscal  year 1, 755. 26 

July  1, 1894,  balance  unexpended 1, 236. 74 

July  1, 1894,  outstanding  liabilities 1,079.34 

July  1, 1894,  balance  available $157.40 

(See  Appendix  S  6.) 

6.  Bayou  Plaquemines  Orand  River j  and  Pigeon  BayouSj  Louisiana. — 
The  work  of  securing  the  mouth  of  Plaquemine  Bayou  from  further 
caving  is  under  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers, 
whose  annual  report  thereon  is  submitted  as  Appendix  T.  A  summary 
of  the  work  done  under  his  direction  is  given  below,  page  232. 

Previous  to  the  closing  of  the  mouth  of  Bayou  Plaquemine  by  a  dam, 
in  1867  or  1868,  the  largest  steamboat  passed  through  it  into  Grand 
Lake  and  the  numerous  water  routes  connected  with  it. 

In  1885  a  project  was  proposed  for  reestablishing  this  water  route  by 
building  a  lock  at  the  head  of  the  bayou  and  dredging  out  the  channel 
below.  In  1888  $100,000  was  appropriated  for  improving  th(».  bayou 
and  protecting  the  bank  at  its  mouth  from  caving;  $75,000  of  this  sum 
was  allotted  to  bank  protection  at  the  mouth;  the  remainder  has  been 
devoted  to  dredging  out  the  bayou,  so  as  to  give  a  channel  60  feet  wide 
and  6  feet  deep  at  mean  low-water  level  of  the  gulf. 

This  dredging  progressed  until,  at  the  end  of  June,  1891,  it  had  nearly 
reached  the  railroad  bridge.  The  cut  was  about  5  miles  long  and  30 
feet  wide,  and  $16,948.31  had  been  expended  on  this  work  at  that  time. 

During  the  following  fiscal  year  the  dredging  was  continued  until 
the  bridge  was  reached,  and  since  the  draw  in  this  bridge  had  not  been 
completed  the  dredge  turned  back  and  widened  the  cut  to  60  feet  for  a 
distance  of  about  one-half  mile  from  the  bridge.  The  amount  expended 
on  this  work  during  the  year  ending  June  30, 1802,  was  $5,846.41. 

The  proposed  channel  is  incomplete  and,  until  the  lock  at  tbe  head 
of  the  bayou  is  built,  of  but  little  service  to  navigation  and  liable  to 
deteriorate. 

In  1890  $100,000  was  appropriated  for  continuing  the  improvement 
Of  this  sum  $60,000  was  allotted  for  bank  protecti<m  at  the  mouth.  A 
project  for  the  expenditure  of  the  remainder  by  commencing  work  upon 
the  lock  was  presented,  but  as  the  lock  proposed  by  a  Board  of  Engi- 
neer Officers  was  estimated  to  cost  $700,000,  the  sum  available  was 
held  for  increase  by  further  appropriation  by  (Congress. 

The  total  expended  on  this  improvement  to  June  30,  1893,  from 
ftinds  allotted  to  this  office  was  $32,652.55. 

In  1892  $150,000  was  appropriated  for  continuing  improvement,  of 
which  $10,000  was  for  improving  Grand  Itiver  and  Pigeon  Bayous, 
forming  a  part  of  the  Bayou  Pla(iuemine  route.  An  aUotment  of 
$72,000  was  made  from  this  appropriation  for  bank  protection  at 
Plaquemine.  Digitized  by  V^jOOQ  IC 
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During  the  past  year  dredging  was  carried  on  in  the  bayoa  from 
January  11  to  June  30, 1894,  and  resulted  in  excavating  87,940  cubic 
^atds  of  material,  consisting  mainly  of  bard  bule  clay,  and  removing  a 
number  of  logs  and  stumps  from  the  channel. 

Work  was  also  continued  from  August  17  to  October  2, 1893,  on  the 
Grand  Eiver  and  Pigeon  Bayou  routes,  improving  about  30  miles  of 
channel  by  removing  1,484  sunken  logs  and  overhangfug  trees  and  4J 
miles  of  raft.  The  completion  of  this  work  opens  a  competing  steam- 
boat route  in  connection  with  the  Texas  and  Pacific  Eailway  at  Plaque- 
mine,  and  has  caused  a  reduction  of  about  33J  per  cent  in  freight  rates 
from  the  Teche. 

Title  to  all  the  land  needed  for  the  lock  at  Plaquemine  has  been 
obtained.  The  buildings  located  on  this  property  were  sold  at  public 
auction  and  the  proceeds  of  sale  turned  into  the  Treasury. 

The  money  available  for  commencing  work  on  the  lock  is  not  con- 
sidered sufficient  to  carry  it  to  a  point  of  safety,  and  the  unexpended 
balance  is  held  for  further  increase. 

The  money  statement  following  is  for  the  entire  work  on  Bayou 
Plaquemine,  the  amounts  for  securing  the  mouth  of  the  bayou  from 
fflrther  caving  (page  232)  being  included : 

July  1,  1893,  balance  unexpended $210,432.91 

g    ^  Jnno  30,  1894,  amount  expended  during  fiscal  year 150, 517. 89 

Jnly  1,  1894,  balance  unexpended 59, 915. 02 

July  I,  1894,  outstanding  liabilities 2, 174. 85 

July  1,  1894,  balance  available 57,740.17 

\Ajnount  appropriated  by  act  of  August  17,  1894 110, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 167, 740. 17 

Amount  (estimated)  required  for  completion  of  existing  project 1, 248, 250. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,  1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  S  0.) 

7.  Bayou  Courtableau,  Louisiana. — At  the  time  of  theadoptionof  the 
present  project  the  backwater  from  the  Atchafalaya  Kiver  formed  a 
large  sand  deposit,  known  as  Little  Devil  Bar,  at  the  mouth  of  the 
Courtableau. 

The  approved  project  of  1880  contemplated  the  closing  of  some  run- 
out bayous  in  order  to  confine  the  water  in  the  Courtableau  and  cause 
its  current  to  wash  out  the  bar  at  its  mouth;  after  this  was  accom- 
X>lislied,  then  to  construct  a  timber  lock  and  dam  to  give  slack-water 
navigation  to  Washington,  La.  In  1883  the  estimate  was  increased  to 
978,^0,  and  provided  for  a  masonry  lock. 

Up  to  June  30,  1893,  the  sum  of  $31,036.48  had  been  expended  in 
closing  run-out  bayous,  with  the  effect  of  partially  removing  the  bar. 

In  1890  $2,200  was  appropriated.  With  this  money  work  was  com- 
menced September  8,  1891,  and  continued  until  November  20  of  that 
year,  using  the  Government  plant  and  hired  labor.  During  this  time 
the  dams  at  bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all  repaired 
with  piles  and  sheet  piles,  brush  aprons  being  placed  above  and  below 
them,  and  all  were  left  in  good  condition.  The  sum  of  $260.85  was 
expended  on  this  improvement  during  the  year  ending  June  30, 1893. 
Nothing  has  been  done  during  the  past  year  beyond  the  care  and  pres- 
ervation of  the  plant.  ^  I    nkninic> 

^  Digitized  by  V^OOQIL 
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Littlo  Devil  Bar  has  washed  oat  considerably  under  the  inlinence  of 
the  dams,  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the 
Atchafalaya  Biver  7  feet  below  the  level  at  which  navigation  was  inter- 
inipted  ill  the  summer  of  1891,  bnt  it  is  considered  doubtfiil  if,  with  all 
the  run-oat  bayoas  closed,  a  channel  navigable  at  low  water  can  be 
maintained  over  this  bar  which,  under  any  circumstances,  will  certainly 
form  at  each  high  water  of  the  Atchs^laya. 

The  dams  are  in  fair  condition,  but  the  older  ones  will  require  exten- 
sive repairs  in  another  year. 

The  suQcess  of  the  dams  so  far  built  appears  to  warrant  their  mainte- 
nance «and  the  permanent  closure  of  the  remaining  run-out  bayous. 

There  seems  to  be  suflacient  water  in  the  bayou  to  wash  out  the  bar 
at  its  mouth,  formed  by  the  backwater  of  the  Atchafalaya,  if  it  can  be 
held  within  the  banks  which  the  closare  of  the  run-out  bayous  by  dams 
appears  to  affect. 

Jnly  1,  1893,  balance  unexx>ended *$163.  S2 

July  1, 1894,  balncce  unexpended 163. 52 

Amount  appropriated  by  act  of  August  17,1894 5,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 5, 163. 52 

(  Amonnt  that  can  be  profitably  expended  infiscal  year  ending  June  30, 189G      5.  000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 

(See  Appendix  S  7.) 

8.  Bayou  Teche^  Louisiana. — Previous  to  iuiproveofieut  the  bayou  had 
a  navigable  depth  of  about  8  feet,  but  the  channel  was  obstructed  by 
snagSy  loffs,  impending  trees,  and  wrecks. 

The  project  adopted  contemplated  the  removal  of  these  obstructions, 
and  money  having  bepn  appropriated  the  stream  was  thoroughly  cleareu 
from  Port  Barre  down. 

In  188G  this  work  was  completed,  but  further  obstructions  had 
formed  in  the  bayou  since  then^  and  in  1890  an  appropriation  of  $5,000 
was  made  with  which  to  accomplish  their  removal,  tlie  work  to  be  con- 
fined to  that  portion  of  the  stream  between  the  mouth  and  St.  Martins- 
ville. 

Work  under  this  appropriation  was  commenced  by  hired  plant  on 
October  12, 1891,  and  continued  until  December  10  of  that  year,  result- 
ing in  the  improvement  of  about  59  miles  of  channel  from  St.  Martins- 
ville down,  and  giving  much  relief  and  satisfiaction  to  the  commerce  of 
the  bayou. 

No  work  was  done  during  the  past  year. 

The  amonnt  expended  on  the  improvement  of  this  stream  to  June  30, 
1893,  was  851,387.49. 

Sunken  logs,  fallen  trees,  and  coal-boat  wrecks  are  continually  form- 
ing obstructions  in  the  bayou,  consequently  the  improvement  can  not 
be  considered  as  permanent. 

The  stream  is  also  obstructed  at  present  by  shoals,  caused  by  material 
being  washed  into  the  channel  by  drainage  ditches.  The  navigable 
depth  over  these  bars  at  times  during  the  low-water  season  is  not  more 
than  3  feet. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$47.52. 

*  $6.07  of  this  amount  refunded  by  Soutbem  Pacific  Railroad  Oompany  on  oeeoaDt 
of  overpayni'^ut  ou  freight  charges  botwceu  Now  Orleans  andMorffiUi  CibN^i^ 
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July  1,  1893,  balance  aiiexpemled $612.51 

June  20,  1894,  amount  expended  daring  fiscal  year 47. 52 

July  1,  18M,  balance  unexpended 5W.  99 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

Amount  arailablo  for  fiscal  year  ending  June  30,  1895. 6,564.99 

i  Amount  tha  t  cau  be  protitably  expended  in  fiscal  year  ending  J nne  90, 1896    30, 000. 00 
<  Bnbmitt«d  in  compliance  witU  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sojidry  civil  act  of  March  3,  1893. 

(See  Appendix  S  8.) 

9.  Channel,  bay,  and  passes  of  Bayou  Vermillion,  Louisiana, — ^Bayou 
Vcnnillioii  was  at  one  time  navigated  throughout  its  length,  but  since 
the  construction  of  the  Southern  Pacific  Kailroad  the  navigation  has 
been  confined  to  that  portion  below  the  railroad  bridge. 

A  preliminary  examination  of  the  bayou,  bay,  and  passes  was  made 
in  January,  189L  At  that  time'  the  upper  12  miles  of  the  bayou  had 
not  a  navigable  depth  of  much  over  2  feet,  and  below  that  the  depth 
was  not  less  than  6J  feet  through  the  bayou,  bay,  and  passes.  The 
width  of  the  bayou  was  from  100  to  400  feet. 

The  approved  project  of  1892  contemplated  the  removal  of  obstruc- 
tions, such  as  snagH,  sunken  logs,  and  imx>ending  trees  in  the  bayou, 
and  the  marking  of  the  channel  through  the  bars  in  the  bay  with 
guide  piles.  The  estimated  cost  of  the  improvement,  to  provide  for  5J 
feet  depth  of  water  up  to  the  railroad  bridge,  was  $25,000. 

July  13, 1892,  Congress  made  an  appropriation  of  $7,500  for  this 
work.  Work  under  contract  was  commenced  December  1,1892,  at  a 
X>oint  about  18  miles  above  the  mouth,  improving  37J  miles  of  channel 
and  securing  a  depth  of  6J  feet  over  that  ix>rlion  of  channel  improved 
by  removing  snags,  logs,  overhanging  trees,  and  other  obstructions. 

The  snagging  i)art  of  the  contract  was  completed  March  9, 1893,  and 
by  reason  of  the  force  and  violence  of  the  elements  an  extension  of 
time  was  granted  the  f»ontractor  for  driving  the  guide  piles  in  Vermil- 
lion Bay. 

There  had  been  expended  on  this  work  to  June  30, 1893,  the  sum  of 
♦5,923.20. 

The  work  done  during  the  fiscal  year  ending  June  30, 1894,  was  the 
driving  of  50  guide  piles  for  marking  the  channel  in  Vermillion  Bay, 
this  completing  the  contract  under  the  first  appropriation  for  this 
improvement.  The  money  expended  during  the  year  just  closed 
amounted  to  $1,130.99. 

July  1,  1S93,  l>ftlanc«  imcxpenileil $1,  576. 80 

.June  30,  1894,  amtmnt  expended dnring  fiscal  year 1, 130.99 

Jnly  1,  1894,  balance  nncxpencled 445. 81 

Amount  appropriated  by  act  of  August  17,  1894 ^ . .       5, 000. 00 

Amount  ayailable  for  fiscal  y^r  ending  J iine  30,  1895 5, 445. 81 

r  Amonnt  (estimated)  required  for  completion  of  existing  project 12,  500. 00 

1  Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
I  Sobniitted  in  oompliauce  with  requirements  ot  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  S  9.) 

10,  Mermeniau  River  and  tributaries,  Louisiana. — A  enrvey  of  this 
riveFf  including  its  tribataries  and  course  through  Lake  Arthur  and 
Grand  Lake  to  the  Gulf  of  Mexico,  was  made  in  1891.  At  that  time 
the  least  depth  at  Viterboville  and  for  a  distance  oi^j^^ijujles  below  that 
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point  was  7  feet;  thence  to  Lake  Arthur  the  depth  was  not  less  than 
30  feet.  Through  Lake  Arthur  the  channel  had  a  minimum  depth  of 
7  feet.  From  Lake  Arthur  to  Grand  Lake  the  least  depth  was  24  feet. 
Through  Grand  Lake  the  uniform  depth  was  6  feet.  Immediately  below 
Grand  Lake  the  river  was  30  feet  deej),  but  the  depth  from  that  point 
to  the  mouth  gradually  decreased.  At  the  mouth  inside  the  depth  was 
13  feet.  About  5  miles  above  the  mouth,  at  the  head  of  a  lake,  occurred 
a  shoal,  through  which  a  channel  was  found  of  7  feet,  available  for 
steamers,  but  too  crooked  for  sailing  vessels,  as  there  was  but  5  feet 
over  the  flats.  All  the  soundings  were  referred  to  mean  low  tide  in 
the  gulf. 

The  stream  had  a  width  of  70  feet  at  Viterboville,  and  maintained 
the  same  width  for  a  distance  of  7  or  8  miles,  where  it  began  to  grad- 
ually widen,  until  at  the  mouth  of  the  Nezpique  it  attained  a  width  of 
250  feet.  From  that  i>oint  to  Lake  Arthur  the  Mermentau  Eiver  was 
generally  350  feet  wide. 

In  1892  a  project  was  approved  which  contemplated  the  removal  o 
obstructions,  such  as  logs,  snags,  and  overhanging  trees  in  the  upperf 
river  and  a  mud  flat  in  the  lower,  the  removal  of  this  flat  to  be  accom- 
plished by  brush  wing  dams.  The  cost  of  improving  this  stream  from 
Viterboville,  on  the  Bayou  Nezpique,  to  the  mouth  of  the  Mermentau 
Eiver,  was  placed  at  $23,615.25. 

•July  13, 1892,  an  appropriation  of  $7,600  was  made  for  this  improve- 
ment. 

Work  under  this  api)ropriation  was  commenced  December  8, 1892, 
with  hired  plant  under  contract  at  the  lower  end  of  Lake  Arthur  and 
was  carried  on  up  the  Mermentau  Eiver,  improving  about  38  miles  of 
channel  by  removing  snags,  overhanging  trees,  etc.,  materially  lessen- 
ing the  dangers  of  navigation  on  that  portion  of  the  stream  which  is 
most  used.     Work  ceased  on  March  7,  1893. 

The  amount  expended  on  this  work  to  the  close  of  the  year  ending 
June  30, 1893,  was  $7,054.03. 

There  has  been  expended  during  the  year  just  closed  $22.08. 

July  1,  1893,  balance  unexpended I $445. 97 

June  30,  1894,  amount  expended  during  fiscal  year 22. 08 

July  1,  1894,  balance  unexpended •  423. 89 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 423. 89 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 115.25 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10,  COO.  00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  S  10.) 

11,  Mouth  and  Passes  of  GaUasieu  River^  Louisiana, — Previous  to 
imi)rovenient  there  was  not  to  exceed  3  feet  depth  over  the  bars  in 
Calcasieu  Lake. 

In  1888  $10,000  was  appropriated  for  this  work,  but  as  the  perma- 
nency of  the  channels  required  that  they  be  protected  by  a  revetment  of 
some  kind,  this  sum  was  deemed  as  entirely  too  small,  and  was  held  for 
further  increase. 

In  1890  §75,000  was  appropriated  for  the  improvement  of  the  mouth 
of  the  Calcasieu  Eiver,  but  as  the  kind  of  construction  indicated  in  the 
act  could  not  be  safely  undertaken  with  so  small  a  sum,  it  was  also  held 
for  further  increase.  .    r\r\nio 
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The  approved  project  contemplates  the  dredging  of  suitable  channels 
12  feet  deep  through  the  head  and  foot  of  Calcasieu  Lake  and  revetting 
these  channels  to  prevent  the  return  of  the  dredged  material,  and  to 
build  parallel  piers  of  brush  and  stone  at  the  entrance  to  the  outer 
pass,  extending  from  the  shore  on  either  side  to  the  deep  water  of  the 
gulf,  and  to  dredge  between  these  piers,  if  necessary.  The  estimated 
cost  of  the  improvement  was  placed  at  $600,000. 

In  1892  $100,000  was  appropriated  for  the  improvement  of  the  river 
and  pass,  and  contracts  were  accordingly  let  for  the  construction  of  a 
jetty  uiK)n  the  east  side  of  the  channel  across  the  bar  in  the  gulf  and 
for  the  construction  of  a  revetment  to  protect  a  channel  to  be  dredged 
through  the  bar  at  the  head  of  the  pass. 

Bids  were  invited  for  the  dredging,  but  none  were  received  which 
were  deemed  reasonable,  and  accordingly  this  work  was  authorized  to 
be  done  with  the  dredge  belonging  to  the  Government. 

The  total  amount  expended  on  the  improvement  to  June  30,  1893, 
was  $56,462.95.  At  that  time  the  revetment  was  nearly  completed,  and 
1,104  feet  of  the  east  jetty  had  been  built. 

During  the  year  ending  June  30,  1894,  the  10,000  linear  feet  of  the 
revetment  in  Calcasieu  Lake  was  completed,  but  was  afterwards  dam- 
aged considerably  by  storm  in  November  last,  and  $3,102.80  was 
expended  in  its  repair.  By  a  subsequent  storm  much  damage  was  done 
to  the  structure,  which  will  necessitate  further  repairs  as  soon  as  funds 
are  available. 

Dredging  was  commenced  in  July,  1893,  and  continued  until  February 
following,  when  the  dredge  was  hauled  out  and  thoroughly  repaired. 
Dredging  will  be  resumed  early  in  the  ensuing  year. 

Work  on  the  east  jetty  was  carried  on  throughout  the  year  and 
resulted  in  its  exte:ision  by  5,753  feet.    Its  total  length  is  now  6,857  feet 

The  effectof  the  jetty  is  distinctly  marked,  although  it  has  not  reached 
a  ijoint  sufficiently  far  out  to  give  certain  indications  as  to  whether 
it  will  answer  without  a  jetty  to  the  westward,  to  secure  the  required 
depth  by  natural  scour.  The  impression  is  that  dredging  will  have  to 
be  resorted  to,  as  with  the  present  length  of  jetty  the  depth  of  channel 
across  the  bar  is  little  greater  than  normal,  although  it  has  changed  its 
location  under  the  influence  of  the  jetty. 

Th5  amount  expended  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1894,  was  $118,081.51. 

The  imi)rovement  when  completed  will  be  of  considerable  benefit  to 
commerce,  and,  besides  the  deepening  of  the  water  across  the  bar  in  the 
gulf,  will  permit  vessels  to  enter  the  pass  for  refuge  during  stormy 
weather. 

Jnly  1,  1898,  balance  miexpfnded $175,037.05 

June  30,  1894,  ainoiiut  expended  during  fiscal  year 118,  081. 51 

Jnly  1, 1894,  balance  unexpended 56,  955. 54 

July  1, 1894,  outstanding  liabilities $26, 558. 05 

July  1,  1894,  amount  rovered  by  uncompleted  contracts 21, 929. 56 

48,487.61 

July  1, 1894,  balance  available 8,467.93 

A^mount  appropriated  by  act  of  August  17, 1894 90,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 98, 467. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 335, 000. 00 
Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30,1896  335, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.^^^,^ 
/«         A                1.      cii^   X                                                                        Digitized  byVjOOyLC 
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12.  Harbor  at  Sabine  PasSj  Texas. — Originally  there  wa«  scarcely  6 
feet  depth  of  water  on  the  bar  at  the  entrance  to  Sabine  Pass,  and,  as 
the  bar  was  composed  of  very  soft  mud,  all  efforts  to  maintain  a  chan- 
nel throngh  it  of  12  or  10  feet  depth  by  dredging  were  unavailing. 

In  1882  a  project  for  the  improvement  of  this  entrance  was  approved. 
It  provided  for  the  construction  of  jetties  on  either  side  of  a  channel 
connecting  the  deep  water  of  the  pass  with  that  of  the  gulf* 

The  estimated  cost  of  this  improvement  was  $3,177,0(^.50. 

Since  the  approval  of  this  project  there  has  been  appropriated 
$1,448,750.  A  total  of  $1,528,593.79  had  been  expended  to  June  30, 
1893,  of  which  sum  $1,208,593.79  was  expended  under  the  present 
project. 

The  east  jetty  then  had  a  length  of  17,100  feet,  10,616  feet  of  which 
had  been  raised  to  2  feet  above  mean  high  water  and  35  feet  up  to 
mean  low  wjiter.  The  outer  450  feet  consisted  of  foundation  work 
only. 

The  west  jetty  at  that  date  ha<l  a  length  of  12,840  feet,  0,600  feet  of 
which  had  been  raised  to  2  feet  above  mean  high  water,  and  the 
remainder  only  built  to  the  level  of  mean  low  water,  and  was  incom- 
plete. 

At  that  time  there  was  an  unobstructed  channel  into  the  pass  of  11 
feet,  but  owing  to  the  soft  material  comjwsing  the  bar  vessels  drawing 
13  feet  could  pass  through  the  channel  in  safety. 

During  the  year  just  closed  work  on  the  west  jetty  and  dredging 
channel  between  jetties  have  been  carried  on  under  contracts. 

The  channel  is  now  full  16  feet  deep  at  mean  low  tide  from  deep 
water  in  the  pass  to  the  17-foot  contonr  of  depth  in  the  gulf,  and  is 
100  feet  wide.  ■  Vessels  drawing  17.5  feet  have  cleared  the  pass. 

The  west  jetty  is  now  14,875  feet  long,  6,(>09  feet  of  which  is  raised 
to  2  feet  above  mean  high  water  and  7,966  feet  is  being  brought  up  to 
mean  low  water.    The  outer  300  feet  is  foundation  work  only. 

The  east  jetty  has  a  length  of  17,100  feet.  The  outer  450  feet  is 
foundation  work  only.  The  crest  of  rock  section  is  9.8  feet  above  mean 
low  water.  Tiiere  has  been  an  apparent  settling  of  0.2  foot  in  this  sec- 
tion during  the  year.  The  jetty  remained  in  good  condition,  with  the 
exception  of  about  9,000  feet;  6,000  leet  of  which  had  settled  1 J  feet, 
and  3,000  feet  had  settled  2  feet,  leaving  this  portion  from  0  to  6  inches 
above  mean  liigh  water.  A  great  deal  of  this  subsidence  is  due  to  the 
displacement  of  the  rock  by  wave  action,  particularly  near  the  outer 
end. 

In  the  beginning  the  jetties  were  built*  of  alternate  layers  of  brush 
and  stone,  but  the  rapid  disappearance  of  the  brush  led  to  the  adoption 
of  the  present  method,  which  is,  first  to  lay  a  brush  mat  and  then 
build  a  riprap  structure  on  this  reaching  2  feet  above  mean  high 
water. 

Tlie  amount  expended  on  this  imx^rovement  during  the  fiscal  year 
ending  June  30,  1894,  was  $187,498.17. 

July  1,  1893,  balance  unexpended $240,156.21 

June  30,  1894,  ainonnt  expended  during  fiscal  year 187, 498. 17 

July  1,  1894.  balance  unexpended 62,658.04 

July  1,  1894,  outstanding  liabilities 44,310.89 

July  1,  1894,  balance  available 8,3.^7.15 

Amount  appropriated  by  act  of  Angust  17,  1894 275, 000. 00 

Amonnt  av ailable  for  fiscal  year  ending  Jnne  30, 1895 283, 347.  U> 
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Amoant  (estimated)  required  for  completion  of  existing  project $1, 453, 856. 50 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June 

30,1896 1,000,000.00 

Submitted  in  compliance  \rith  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  S  12.) 

13.  Sahine  River ,  Texas. — Wlien  tlie  improvement  of  the  river  was 
commenced  there  was  a»  depth  of  3J  feet  on  the  bar  at  its  mouth,  and 
also  above  the  town  of  Orange.  Logs,  snags,  etc.,  above  here  inter- 
fered with  navigation.  To  June  30, 1889,  there  had  been  appropriated 
for  this  work  $34,700,  of  which  $30,760.39  had  been  expended. 

In  1880  a  channel  C  feet  deep  and  from  70  to  100  feet  wfde  was 
dredged  through  the  bar.  In  1881  several  small  cuts,  to  avoid  bends 
obstructed  with  loffs,  were  made  above  Orange. 

An  examination  above  Orange  showed  many  snags  in  parts  of  the 
channel,  and  a  i)rqject  was  prepared  and  contract  entered  into  for 
the  expenditure  of  the  remaining  balance  in  closing  both  branches  of 
Old  River,  at  the  head  of  the  Narrows,  with  pile,  brush,  and  earth 
dams,  to  throw  all  the  water  in  the  useful  channel,  and  removing  the 
obstructions,  such  as  snags,  overhanging  trees,  etc. 

The  smaller  Old  River  Channel  was  closed  and  most  of  the  piles 
driven  for  the  larger  dam,  when  a  sudden  rise  iji  the  river  washed  out 
many  piles  in  the  latter.  The  river  remaining  so  high  that  satisfac- 
tory work  could  not  be  done,  the  contract  was  extended  to  the  next 
low-water  season. 

Work  was  resumed  iu  September,  1890,  and  the  dams  finished,  as 
projected,  in  December  following,  completing  the  project. 

Thedredged  channel  over  the  bar  at  the  mouth  is  somewhat  obstructed 
by  snags,  logs,  etc.,  but  the  depth  is  now  sufficient  for  the  present 
demands  of  commerce. 

The  amount  exi>ended  on  the  improvement  of  this  river  to  June  30, 
1893,  was  $34,795.04. 

Under  provisions  of  the  river  and  harbor  act  of  September  19, 1890^ 
an  examination  of  this  river  from  Sabine  Lake  to  Sudduths  Bluff  was 
made  and  a  project  submitted  providing  for  the  removal  of  obstruc- 
tions from  the  river  between  these  points,  at  an  estimated  cost  of 
$HK000. 

July  13,  1892,  Congress  appropriated  $5,000  for  improving  Sabine 
River  up  to  Sudduths  Bluff,  Texas. 

The  snagging  plant  contracted  for  commenced  operations  at  a  point 
18  miles  al>ove  Orange  on  July  1, 1893,  and  completed  the  work  Sep- 
tember 20,  1893,  Improving  17J  miles  of  channel  by  the  removal  of  1,325 
obstructions. 

During  the  fiscal  year  ending  June  30,  1894,  the  sum  of  $4,736.93 
was  expended  on  this  improvement. 

After  the  ohstructicmB  in  the  river  between  its  mouth  and  Sudduths 
Bluff  are  removed  about  $2,000  will  be  required  annually  to  keep  the 
stream  in  navigable  condition. 

Jnly  1,  1893,  balance  unexpended $4,904.96 

June  9Qf  1894,  anionut  expended  during  fiscal  year 4, 736. 93 

Jnly  1,  1894,  balance  unexpended 168.03 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

.  Amomit  aTailabie  for  fiscal  year  ending  June  30,  VS96 5, 168. 03 

(See  Appendix  S  13.) 
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14.  leeches  River ^  Texas. — Before  this  river  was  improved  the  bar  at 
its  mouth  had  only  3  feet  of  water  over  it,  and  navigation  was  obstructed 
between  Yellow  Bluff  and  Bevilport  by  snags  and  fallen  trees. 

The  project  adopted  for  the  improvement  of  this  river  called  for  the 
dredging  of  a  channel  over  the  bar  at  its  mouth  and  the  removal  of 
obstructions  from  the  river  between  Yellow  Bluff  and  Bevilport. 

In  1880  a  channel  was  dredged  through  the  bar  at  the  mouth  of  the 
river  5  feet  deep  and  30  to  60  feet  in  width.  In  1882  the  river  between 
Yellow  Bluff  and  Bevilport  ^as  cleared  of  obstructions. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  about  3  feet.  The  channel  was 
again  dredged  to  a  depth  of  5  feet  by  the  Government  dredge,  which 
had  been  at  work  at  Calcasieu  Pass,  and  the  work  was  completed  in 
April,  1889,  since  which  time  no  work  has  been  done. 

The  improvement  will  not  be  permanent,  as  thebar  will  re-form. 

The  sum  of  $33,000  has  been  appropriated  for  this  work,  of  which 
$28,842.16  had  been  expended  to  June  30,  1893. 

July  1, 1893f  balance  unexpended $4,157.84 

July  1, 1894,  balance  unexpended 4,157.84 

(See  Appendix  S  14.) 

^  15,  Removing  sunken  vessels  or  craft  ohstrucUng  or  endangering  navi- 
gation.— Authority  having  been  obtained,  the  following  wrecks  were 
removed,  under  contracts,  from  navigable  channels  during  the  year: 

The  dredge  boat  TT.  H^  Moon,  in  Lake  Pontchartrain,  Ix>uisiana. 
Contract  completed  January  23, 1894. 

The  steamboat  O.  W.  Anderson,  in  Grand  River,  Louisiana.  The 
contract  was  completed  on  January  15,  1894. 

The  wreck  or  obstruction  in  Ship  Island  Harbor,  Mississippi  Sound. 
The  work  was  completed  on  January  25,  1894. 

The  obstructions  were  blown  up  with  dynamite  and  all  parts  removed 
from  the  channels,  where  they  will  not  again  interfere  with  navigation. 
Nothing  of  value  was  recovered  from  the  wrecks. 

The  removal  of  the  wrecked  steamboat  E,  H.  Barmore,  in  Big  Pigeon 
Bayou,  Louisiana,  was  accomplished  without  cost  to  the  Government, 

The  total  cost  to  the  Government  of  the  removal  of  these  wrecks  was 
$2,312.99. 

(See  Ai)pendix  S  15.) 

SECUKINCJ  MOUTH    OF    BAYOU  PLAQUEMINE,   LOUISIANA,  FROM  FUR- 
THER  CAVING. 

This  work  was  in  the  charge  of  Gapt.  John  Millis,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  p]ngineers. 

Bayou  Phiquemine  was  formerly  an  outflowing  branch  of  the  Mis- 
sissippi River,  but  the  levee  system  on  the  west  bank  of  the  river  was 
carried  across  the  bayou  many  years  ago.  It  is  now  proposed  to 
improve  and  deepen  the  bayou  and  establish  navigable  connection 
between  it  and  the  Mississippi  by  a  system  of  locks  at  the  town  of 
Plaqueniine. 

The  west  bank  of  the  river  at  this  point  is  subject  to  rapid  caviugf 
threatening  the  site  of  the  proposed  locks. 

The  project  adopted  for  the  improvement  contemplates  a  system  of 
submerged  spur  dikes  placed  at  intervals  of  about  900  feet,  with  inter- 
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vals  protected  by  continnous  revetment.  The  dikes  and  revetment  are 
built  of  timber  and  brush,  ballasted  with  rock. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  there  had 
been  e:;^pended  $106,661.54,  and  five  of  the  dikes  had  been  built. 

During  the  past  year  continuous  revetment  had  been  laid,  covering 
in  part  the  intervals  between  dikes,  so  there  is  now  1,400  linear  feet  of 
protection  work  below  the  site  of  the  proposed  lock  and  1,200  feet 
above,  with  an  unprotected  interval  of  500  feet  left  to  enable  necessary 
excavation  for  the  lock  entrance  to  be  made. 

During  the  year  $72,000  additional  was  allotted  for  this  work,  an. 
there  was  a  balance  of  $27,085.46  on  hand  from  the  last  allotment 
The  amount  expended  was  $99,059.75,  leaving  a  balance  of  $25.71. 

The  money  statement  is  consolidated  with  that  for  the  general 
improvement  of  Bayou  Plaquemine,  Louisiana,  page  225. 

(See  Api)endix  T.) 

IMPROVEMENT   OF   CERTAIN   RIVERS   AND   HARBORS   IN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  William  0.  Langfitt, 
Corps  of  Engineers,  to  August  23, 1893,  and  Lieut.  Lansing  II;  Beach, 
Corps  of  Engineers,  since  August  21,  1893 j  Division  Engineer,  Col. 
C.  B.  Comstock,  Corps  of  Engineers. 

1.  Entrance  to  Galveston  Harbor^  Texas. — The  obstructions  to  deep- 
water  navigation  at  this  harbor  have  been  the  outer  and  inner  bars. 
On  the  former  the  natural  depth  was  12  feet,  and  on  the  latter  about 
13  feet,  both  at  mean  low  tide. 

The  present  project  for  improvement  at  this  locality  was  adopted  in 
1874,  modified  in  1880,  and  again  modified  in  1886,  the  object  being  to 
deepen  the  channel  so  as  to  admit  seagoing  vessels  of  the  deepest 
draft.  The  projects  prior  to  1874  related  to  dredging  operations  on  a 
small  scale. 

The  projects  for  1874  and  1880  contemplated  construction  of  jetties 
to  deepen  the  channels  on  the  bars,  the  former  with  a  view  to  a  depth 
of  18  feet.  The  modification  of  1886  was  with  a  view  to  a  possible 
depth  of  30  feet  by  means  of  jetties,  to  be  supplemented,  if  need  be,  by 
dredging,  these  jetties  to  be  of  rock  and  to  be  built  to  a  height  of  5 
feet  above  mean  low  tide.  The  cost  of  the  modification  of  1886  (the 
present  project)  was  estimated  at  $7,000,000. 

The  total  amount  expended  under  the  foregoing  plans  to  June  30, 
1893,  was  $3,3o9,6;39.82,  in  addition  to  which  there  was  expended 
$100,000  subscribed  by  the  city  of  Galveston  in  1883.  There  was  then 
a  depth  at  mean  low  tide  of  14  feet  on  the  outer  bar  and  23  feet  where 
the  inner  bar  was,  an  increase  of  2  feet  and  10  feet,  respectively,  since 
the  work  began. 

The  expenditure  during  the  fiscal  year  ending  June  30,  1894,  of 
^1,008,824.68  has  resulted  in  obtaining  14.5  feet  on  the  outer  bar  and_ 
24^  feet  where  the  inner  bar  was,  an  increase  in  depth  of  J  foot  and  IJ 
feet,  respectively,  since  last  year. 

The  work  during  the  year  consisted  in  extending  the  north  jetty 
gulfward  12,600  feet,  of  which  8,500  feet  was  completed.  The  total 
work  done,  since  operations  began  in  1887,  is  represented  by  32,829  feet 
of  south  jetty,  of  which  32,000  feet  is  completed  and  829  feet  uncom- 
pleted, and  16,200  feet  of  north  jetty,  of  which  10,000  feet  is  completed 
and  6,200  feet  is  uncompleted. 
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July  1,  1893,  balanco  unexpended $1,468,478.18 

Juno  30,  1894,  amouut  expended  during  fiscal  year 1, 008, 824. 68 


July  1,  1894,  balance  unexpended 459,653.50 

July  1,  1894,  outstanding  liabilities $222,164.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts. .    222, 662. 94        444, 826.94 


July  1,1894,  balanco  available , : 14,826.56 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 600, 000. 00 


Amount  available  for  iiscal  year  ending  June  30,  1895. 614, 8'<^6. 56 


'  Amount  (estimated)  required  for  completion  of  existing  project 3, 050, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

30,  1896 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 

1893. 

(See  Appendix  U  1.) 

J2.  Ship  cluDinel  i7i  Galveston  Bay,  Texas. — This  is  a  cbaniiel  dredged 
through  Galve8tx)ii  Bay  by  the  United  States  Government  from  Boli- 
var Channel  to  Morgan  Cut,  the  hitter  terminating  at  a  point  4.8 
miles  from  Morgan  Canal,  an  excavation  across  Morgan  Point  at  the 
mouth  of  the  San  Jacinto  River.  Morgan  Cut  and  Canal  were 
formerly  the  property  of  the  Buffalo  Bayou  Ship  Channel  Company, 
but  were  purchased  by  the  United  States  and  the  transfer  was  made 
May  4,  1892. 

The  natural  depth  on  the  line  of  the  Galveston  Bay  Ship  Channel 
averaged  8^  feet  at  mean  low  tide,  with  a  depth  in  some  places  of  but 
7  feet;  the  ruling  depth  in  Morgan  Cut  was  7^  feet,  and  in  the  canal  17 
feet. 

The  project  for  this  improvement  was  adopted  in  1871,  modified  in 
1877,  and  again  modified  in  1892.  This  latterincdification  became  neces- 
sary owing  to  the  acquisition  by  the  United  States  of  tlie  Morgan  Cut 
and  Canal.  The  object  of  the  improvement  is  to  excavate  and  main- 
tain a  channel,  100  feet  wide  at  the  bottom  and  12  feet  deep,  from  Bol- 
ivar Channel  to  the  San  Jacinto  River,  a  distance  of  24..*i3  miles,  thereby 
giving  an  outlet  to  the  commerce  of  Buffalo  Bayou,  of  San  Jacinto 
River,  of  Trinity  River,  and  of  Cedar  Bayou. 

A  cliannel,  having  a  least  width  of  100  feet  and  depth  of  12  feet,  was 
excavated  from  Bolivar  Channel  to  Morgan  Cut  in  1  8S  and  1889,  but 
as  no  dredging  was  done  from  then  to  June  *30,  1803,  the  channel  had 
shoaled  again  to  an  average  depth  of  8  feet.  The  amount  expended  on 
tliis  improvement  up  to  that  time  was  $557,315.80. 

The  sum  of  840,3^52.78  was  expended  on  this  improvement  during  the 
fiscal  year  ending  June  30,  1894,  and  was  applied  to  deepening  and 
widening  the  channel  from  the  Morgan  Canal  to  the  Morgan  Beacon,  a 
distance  of  4.8  miles.  The  amount  of  material  dredged  was  153,370 
cubic  yards,  the  depth  in  the  channel  being  increased  Ji<im  8  to  9.5  feet 
a  gain  of  1.5  feet  for  navigation.  Tliere  is  now  an  average  depth  of 
9.5  feet  from  Bolivar  Channel  to  the  Morgan  Canal. 

This  project  is  not  capable  of  permanent  completion,  as  the  shifting 
sands  in  the  bay  cause  the  channel  to  shoal  considerably  when  work  is 
suspended.  It  is  estim<ated  that  the  sum  of  $100,0(K)  will  be  required 
annually  to  maintain  the  channel  after  it  has  been  excavated  to  the 
required  width  and  depth. 

Digitized  by  V^OOQ IC 


BIVEB  AND   HABBOB   IMPBOYBMENTS.  235 

July  1, 1893,  balance  unexpended $69, 184.20 

June  30,  1894,  amount  expended  dnriug  fiscal  year 40, 332. 78 

July  1, 1894,  balance nnexpended 28,851.42 

July  1>  1894,  outsUnding  Ttabilities $8,031.66 

July  1,  1894,  amount  covered  by  uncompleted  contracts 18, 772. 82 

26,804.48 

July  1,  1894,  balance  available 2,046.94 

Amount  approi>riated  by  act  of  August  17, 1894 50, 000. 00 

Amouiil  available  for  fiscal  year  ending  June  30,  1895 52, 046. 04 

{Amount  (estimated)  required  for  completion  of  exiHting  project 219, 675. 44 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  200, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Appendix  U  2.) 

3.  Channel  in  West  Oalvesion  Bay,  Texas. — Tlie  channels  through 
West  Galveston  Bay  were  originally  dredgeil  in  1859  by  the  State  of 
Texas  to  a  depth  of  5  feet,  but  during  the  storm  of  1875  th^y  shoaled 
to  a  depth  of  from  2^  to  3  feet  at  mean  low  tide,  and  at  the  same  time 
became  too  narrow  to  allow  vessels  to  pass  through  them  except  at 
full  tide.  Subsequent  storms  probably  caused  further  filling  of  the 
channelH. 

The  project  for  this  improvement  was  adopted  in  1892,  and  consisted 
in  widening,  deei)ening,  and  straightening  the  channel  by  dredging,  so 
as  to  aflbrd  a  least  width  of  200  feet  and  depth  of  3i  feet  between  the 
railroad  bridges  and  San  Luis  Pass  in  the  bay,  and  a  legist  width  of  100 
feet  and  depth  of  3  feet  aU>ng  Christmas  Point,  the  channel  to  be 
marke<l  by  suitable  beacons.    The  total  estimated  cost  was  $28,998.80. 

The  amount  expended  on  this  improvement  to  June  30, 1893,  was 
$2,317.71,  and  was  applied  to  dredging  a  channel  at  Deer  Islands  reef. 
The  small  amount  of  material  removed  was  not,  however,  enough  to 
benefit  commeice,  as  no  jwrtion  of  the  channel  had  been  comjdeted. 

The  sum  of  $3,749.82  was  expended  during  the  present  fiscal  year  in 
continuing  work  at  the  same  locality.  The  channel  across  the  reef  was 
nearly  completed,  only  a  small  i>ortion  south  of  the  islands  remaining 
to  be  dredgwl.  As  soon  as  this  has  been  done,  one  obstacle  to  vessels 
navigating  the  bay  will  have  l)een  removed,  as  a  channel  from  100  to 
KJO  feet  wide  and  having  the  required  depth  of  3.5  feet  at  mean  low 
tide  will  be  available  for  navigation  across  Deer  Islands  reef. 

July  1,  1893,  balance  unexpended $12,682.29 

Jnno  30,  1894,  amount  expended  during  ftscal  year 3, 749. 82 

July  1,  1894,  balance  unexpended 8, 932. 47 

July  1,  1894,  ont<stauding  liabilities $489.47 

July  1 ,  1894,  amount  covered  by  uncompleted  contracts 8, 443. 00 

8, 932. 47 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1896      9, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  3.) 

4.  Trinity  River,  Tea?a«.T— This  stream  discbarges  into  Galveston 
Bay,  through  several  mouths  or  passes.  Opposite  each  of  these  a  bar 
exists,  over  which  there  is  a  depth  of  but  3.5  feet  at  mesui  ^J^^c^fd©? 
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which  is  not  sufficient  for  purposes  of  navigation;  at  least  5  feet  of 
water  being  required. 

The  project,  adopted  for  the  improvement  of  this  stream  in  1873  and 
amended  in  1889,  contemplates  the  erection  of  two  parallel  jetties  at 
the  mouth  of  the  middle  pass,  the  one  principally  used  by  vessels, 
extending  7,750  feet  into  Galveston  Bay  and  placed  about  275  feet  apart, 
and  in  closing  the  other  passes  by  submerged  dams,  the  object  being 
to  obtain  6  feet  of  water  on  the  bar  at  mean  low  tide. 

The  amount  expended  to  June  30,  1893,  was  $56,746.93.  Of  this 
amount  i)art  was  applied  to  constructing  jetties,  of  which  6,159  feet  of 
west  and  300  feet  of  east  jetty  is  still  in  good  condition,  and  the  bal- 
ance was  used  in  dredging  a  channel  across  the  bar.  Owing  to  sus- 
pension of  operations  and  natural  causes  this  channel  had  shoaled  so 
that  there  was  no  appreciable  change  in  the  depth  over  the  bar  at  that 
time. 

During  the  fiscal  year  ending  June  30, 1894,  $8,437.83  was  expended 
in  constructing  an  extension  of  1,200  feet  to  the  west  jetty,  making  it 
in  all  7,359  feet  long,  and  in  dredging  a  channel  across  the  bar,  having 
a  width  of  100  feet  and  depth  of  5  feet  at  mean  low  tide,  so  as  to  afford 
immediate  benefit  to  navigation.  This  channel  is  ample  for  navigation 
purposes,  but  to  preserve  it  it  will  be  necessary  to  extend  the  east 
jetty  out  to  the  5-foot  contour  in  the  bay. 

July  1,  1893,  balance  unexpended $10,253.07 

June  30,  1894,  amount  expended  during  fiscal  year 8, 437. 83 

July  1,  1894,  balance  unexpended 1,  815. 24 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 815. 24 

{Amount  (ostimated)  required  for  completion  of  existing  project 17, 500. 00 
Amounttbatcan  1)0  profitably  expended  in  fiscal  year  ending  June  30, 1896    17, 500.00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  4.) 

5.  Cedar  Bayoti,  Terras. — The  navigation  on  this  stream  was  obstructed 
by  a  bar  which  had  formed  at  the  mouth  of  the  bayou  where  it  emptied 
into  Galveston  Bay.  The  depth  of  water  in  the  bayou  above  the  bar 
was  7  feet,  and  in  the  bay  beyond  the  bar  5  feet,  whereas  the  natural 
depth  on  the  bar  between  the  two  was  but  3  feet. 

The  i)rqject  adopted  for  this  improvement  consisted  in  the  construc- 
tion of  two  stone  and  brush  jetties,  about  2.10  feet  apart  where  they 
crossed  the  bar,  and  extending  from  the  mainland  to  the  6-foot  contour 
in  Galveston  Bay.  These  jetties  were  to  protect  a  channel  having  a 
depth  of  5  feet  and  a  width  of  about  100  feet,  which  was  to  be  dredged, 
connecting  the  5-foot  curve  in  the  bayou  with  the  5  foot  curve  in  the 
bay. 

The  amount  expended  to  June  30,  1893,  was  8:34,478.4'),  which  was 
applied  to  dreilging  a  cut  on  the  bar  and  protectingit  by  jetties,  result- 
ing in  a  cliannel  1,840  feet  long  by  64  feet  wide,  and  having  a  ruling 
depth  of  5  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $7,071.65  and  was  applied  to  extending  and  widening  the  channel 
between  the  jetties,  the  amount  of  material  removed  being  21,000  cubic 
yards.  The  completed  channel  is  now  2,830  feet  long,  90  feet  wide,  and 
6  feet  deep  at  mean  low  tide,  which  practically  completes  the  jwoject,  as 
far  as  the  dimensions  of  the  channel  are  concerned.    ^\^iUi4VQ)^^^^' 

igi  ize     y  Q 
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require  the  sum  of  $6,500  to  extend  the  jetties  to  a  length  sufficient  to 
preserve  this  channel. 

Jnly  1, 1893,  balance  unexpended $7,671.55 

June  30, 18S4,  amount  expended  during  fiscal  year 7, 671. 55 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending^  June  30,1896      6, 500. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3, 1893. 

(See  Appendix  U  5.) 

6.  Buffalo  Bayou,  Texas. — The  channel  of  this  stream  between  the 
city  of  Houston  and  Simms  Bayou,  a  distance  of  11  miles,  was,  in  its 
natural  condition,  narrow  and  tortuous,  and  the  natural  depth  in  many 
places  was  not  more  than  5  feet.  Below  Simms  Bayou  it  is  wide  and 
deep. 

The  project  for  its  improvement  was  adopted  in  1881,  the  object  being 
to  straighten  the  channel,  widen  it  to  100  feet,  and  deepen  it  to  12  feet; 
also  to  remove  such  snags,  stumps,  and  overhanging  trees  as  were 
obstructions  to  navigation. 

The  amount  expended  to  June  30,  1893,  was  $173,217.98.  It  has 
resulted  in  clearing  the  channel  of  the  most  prominent  stumps,  snags, 
and  overhanging  trees,  in  easing  most  of  the  bends,  and  in  removing 
such  shoals  as  obstructed  an  8-foot  navigation. 

The  amount  expended  during  the  past  fiscal  year  was  $19,921.51,  and 
has  resulted  in  a  further  easement  of  bends  and  deepening  of  the  bayou, 
Ro  that  a  10-foot  channel  is  now  available  in  the  bayou  from  Houston 
to  Harrisburg,  a  distance  of  8  miles.  Obstructions  were  also  removed 
from  the  bed  and  banks  of  the  stream.  These  obstructions  are  renewed 
in  more  or  less  degree  every  year  through  action  of  floods.  The  project 
is  not  capable  of  permanent  completion. 

July  1,  1893,  balance  unexpended $20,532.02 

June  ^,  1894,  amount  expended  during  fiscal  year 19,  921. 51 

July  1,  1894,  balance  unexpended 610. 51 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15, 610. 51 

{Amount  (estimated)  required  for  completion  of  existing  project 176, 549. 75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  appendix  U  6.) 

7.  Harbor  at  Brazos  Santiago^  Texas, — In  its  natural  state  the  chan- 
nel over  this  bar  was  shifting  and  its  depth  varied  from  6  to  8  feet. 
The  present  (original)  project  for  its  improvement  was  adopted  in  1881, 
the  object  being  to  fix  the  position  of  the  channel  over  the  bar  at  the 
entrance  and  to  deepen  it.  The  total  amount  expended  to  June  30, 
1893,  was  $189,858.59,  besides  an  appropriation  of  $6,000  in  1878  applied 
to  removing  q*  wreck.  This  expenditure  has  had  no  useful  effect  upon 
the  bar,  and  the  works  heretofore  constructed  have  practically  disap- 
peared. 

The  amount  expended  during  the  fiscal  year  was  $75.41,  and  was 
principally  applie<l  to  keeping  a  record  of  commercial  statistics. 

July  1, 1893,  balance  unexpended $57,626.41 

Jane  30,  1894,  amount  expended  during  fiscal  year 75. 41 

July  1, 1894,  balance  unexpended ctgitt^fetJ-by-kj^    57,551.00 
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(  Amount  (estimatod)  required  for  completion  of  existinf^:  project $1,071,090.23 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  ApiJeudix  U  7.) 

WESTERN    RIVERS. 

IMPROVEMENT  OP  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  OAUGES  ON  MISSISSIPPI  RIVER  AND 
PRINCIPAL   TRIBUTARIES. 

This  district  was  in  tlio  charge  of  Capt.  J.  H.  Willard,  Corps  of 
Engineers;  Division  Engineer,  Col. C.B.Comstock,  Corps  of  Engineers. 

1.  Red  River,  Louisiana  and  Arlcansas. — The  improvement  of  this 
river  was  begun  in  1828,  and  appropriations  aggregating  $535,765.50 
were  made  between  1828  and  1852.  Between  1841  and  1852  no  appro- 
priation was  made,  and  a  longer  interval  elapsed  between  1852  and 
1872,  during  which  the  results  of  former  work  were  lost. 

The  present  improvement  commenced  in  1872,  at  which  time  the  river 
above  Shreveport,  I-a.,  was  closed  by  the  great  raft  32  miles  long  and 
increasing  contir.ually ;  the  falls  at  Alexandria  were  impassable  at  low 
stages;  navigation  was  affected  seriously  by  the  gradual  enlargement 
of  Tones  Bayou  Outlet,  19  miles  below  Shreveport,  which  depleted  the 
main  channel;  and  navigation  was  obstnicted  by  wiags,  raft,  sunken 
logs,  wrecks,  and  leaning  timber  throughout  the  entire  length  of  the 
river. 

The  project  of  1872  contemplated  removing  the  great  raft  and  closing 
Tones  Bayou.  Subsequently  it  was  enlarged  to  include  the  removal  of 
jams,  snags,  wrecks,  leaning  trees,  etc. ;  opening  and  enlarging  the  chan- 
nel through  tlic  falls  of  Alexandria,  La.;  deepening  shoal  places,  and 
closing  outlets  and  constructing  and  repairing  levees  to  confine  the  river 
to  the  adopted  channel ;  to  improve  and  keep  navigation  oi^en  from  Ful- 
ton, Ark.,  to  the  head  of  Atchafalaya  River,  Louisiana,  a  dist<unce  of 
507  miles;  also  to  protettt  the  banks  at  Alexandria  and  Shreveport 
from  erosion,  and  to  make  a  thorough  and  comprehensive  survey  on 
which  to  base  plans  and  estimates  for  i)ermanent  improvement. 

The  amount  expended  from  1872  to  Juno  30, 1893,  was  8l,079,(K)4.28 
(including  outstanding  liabilities  of  $1,076.32),  resulting  in  great  benefit 
to  navigation*  A  ehnnnel  was  cleared  through  the  great  raft  in  1873, 
opening  to  navigation  188  miles  of  river  between  Shreveport  .and  Fnltou, 
and,  at  high  stages,  about  138  miles  above  Fulton.  The  subsequent 
work  of  snag  boats,  aided  by  the  action  of  the  current  and  by  the  incom- 
plete levee  system,  secured  greater  width  and  depth  throughout  the  raft 
region,  with  a  channel  constantly  scouring,  until  now  there  flows  in  a 
course  marked  out  for  it  a  broad  and  deep  river,  safe  at  all  but  thelow- 
est  stages.  Since  1872  the  low- water  line  has  fallen  more  than  15  feet 
at  head  of  the  raft,  diminishing  to  about  3  feet  at  Shreveiwrt,  and  a 
similar  reduction  has  been  going  on  in  the  river  below.  Moderate  esti- 
mates, made  in  1872,  placed  the  annual  saving  to  the  planting  interest 
by  the  removal  of  the  raft  at  $150,000,  besides  relieving  to  a  great  extent 
not  less  than  25,000  acres  of  fertile  lands  from  overflow.  No  work  for 
the  closure  of  Tones  Bayou  has  been  done  since  18S2,  when  the  dam 
under  construction  was  destroyed.  That  outlet,  however,  is  filling  up 
gradually  with  drift,  which,  in  connection  with  the  work  done  in  the 
old  raft  region  above  and  below  its  mouth,  has  caused  the  main  channel 
to  widen  and  scour^  until  not  less  than  two- thirds  of  the  flood  wii^r  is 
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carried  by  Red  River,  where  twenty-one  years  ago  three-quarters 
esits^^  through  Tones  Bayou  or  over  the  l>aiiks  into  Bayoa  Pierre, 
and  as  the  stretch  has  been  leveed  along  both  «ides  there  is  no  doabt 
that  Bed  River  soon  will  carry  the  whole.  The  rock  excavation  and 
dam  at  the  falls  of  Alexandria  were  completed  iu  1885,  increasing  the 
period  of  navigation  about  two  moaths,  aiid  as  a  g^eral  thing  permit- 
ting boats  to  pass  the  falls  the  year  round.  The  passage,  however, 
was  found  difficult  at  low  stages,  and  in  1892-^93  dredging  was  resumed, 
improving  navigation  at  the  upper  falls  greatly,  and  leaving  only  a 
small  amount  of  work  to  make  it  safe.  A  crib  dam  and  training  wall 
w«re  built  in  1884-'8o  to  protect  the  bank  in  front  of  Alexandria  from 
erosion,  and  in  1892-'03  tbis  work  was  strengthened  and  the  caving 
bank  below  the  influence  of  the  dam  revetted  with  the  stone  excavated 
at  the  upper  falls.  The  removal  of  obstructions  from  the  channel  and 
deariug  the  banks  for  the  general  improvement  of  the  river  were  not 
begun  until  1878,  but  since  1885  operations  have  consisted  chiefly  of 
that  elass  of  work,  aiKl  by  x>ersistent  eflbrts  of  snag  boats  the  river  has 
been  kept  ox)en,  raft  prevented  from  forming,  the  dangers  of  navigation 
reduced  to  a  minimum,  and  steamboats  enabled  to  make  regular  trips 
at  the  lowest  stages  of  water.  The  work  of  closing  outlets  and  building 
levees  to  confine  the  river  to  the  adopted  channel  was  begun  in  1801, 
when  the  Sale  and  Murphy  Outlet,  near  the  Arkansas  and  Louisiana 
lino,  was  closed  by  a  heavy  eartlien  dam,  which  caused  the  channel 
tfirongh  the  old  raft  region  below  to  scour  rapidly.  In  the  fiscal  year 
1893  a  system  of  levees  was  begun  by  cooi)eration  with  the  State  of 
Liouisiana  and  local  levee  boards,  and  during  that  year  work  was  under- 
taken to  the  amount  of  3,240,088  cubic  yards,  aggregating  75  miles  in 
lengtii,  at  a  eost  of  more  than  $550,000,  of  which  only  about  one- tenth 
was  built  by  the  United  States,  and  the  prox>ortiou  of  its  cost  was  less 
tlmu  B  per  cent.  The  survey  of  the  river  was  carried  from  Fulton 
to  the  Atchafalaya,  and  ehecked  by  a  line  of  precise  lev^l  from  Delta 
to  Shreveport,  La.,  and  eoiitinuing  down  Eed  River  from  Shreveport  to 
the  iiMmth. 

During  the  fiscal  year  ending  June  30,  1894,  the  removal  of  obstruc- 
tions  by  means  of  snag  boats  was  continued  with  benefit  to  navigation 
a4i  all  stages,  and  esi>ectal]y  during  tiie  periods  of  low  water.  The 
river  between  the  head  of  the  old  raft  and  the  mouth  of  Black  River 
was  worked  over  thoroughly  twice,  special  attention  having  been  given 
to  the  most  obstructed  portions.  Valoable  w<»*k  was  accomplished  in 
the  raft  region  above  Shreveport,  permitting  the  local  packet  to  follow 
tlK»  track  of  the  snag  boat,  making  quick  time  and  encountering  no 
obstructions  at  the  lowest  stage  of  water  of  record.  "What  is  known 
as  the  Little  River,  below  Tones  Bayou  to  Knox  Point,  was  worked 
over  at  frequent  intervals,  to  renwve  obstrnctiona  in  the  channel,  shore 
soags,  and  timber  on  caving  and  sliding  banks.  Dredging  at  the  upper 
falls,  near  Alexandria,  was  continued  until  the  allotment  for  the  work 
was  cxhaasted;  3,483  eobic  yards  of  rock  was  excavated  from  the 
channel,  the  greater  portion  of  which  was  used  for  raising  and 
strengthening  the  crib  dike  and  revetting  the  caving  bank.  For  eon- 
fifiiog  the  river  to  the  adopted  channel,  about  79,000  cubic  yards  of 
levee  work  was  built  by  the  United  States,  in  conjunction  with  a 
muck  larger  quantity  done  by  local  districts  and  the  State  of  Louisiana. 
The  ciKinnel  through  the  lakes  and  Cypress  Bayou,  between  Shreve- 
port, La.,  and  Jefferson,  Tex.,  was  cleared  of  stumps,  leaning  timber, 
etc.,  under  tibe  jJlotment  for  that  work.  Field  work  of  the  survey  was 
Itiited  to  a  xeoonnoissanee  from  Fnlton  to  the  A^|^^i^l^^3^4etor- 
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mine  changes,  make  borings,  etc.     Gauge  observations  at  high  and 
low  stages  were  made,  and  the  construction  o£  maps  was  continued. 
The  amounts  expended  during  the  year  were: 

For  general  improvement $17, 76S.  58 

For  work  at  Alexandria 1,875.35 

For  Little  River  from  Scopini  Cut-oflf  to  Knox  Point 2, 155. 52 

For  construction  of  leveea 14, 539. 49 

For  survey  of  Red  River 15,732.89 

Fqr  Cypress  Bayou  and  the  lakes 1,682.83 

Total 53,749.68 

July  1,  1893,  balance  unexpended $97,072.04 

Received  on  account  of  overpayments  to  land-grant  railroads 37. 81 

97,109.85 
June  30,  1894,  amount  expended  during  fiscal  year •     53, 749. 66 

July  1,  1894,  balance  unexpended 43,359.69 

July  1,  1894,  outstanding  liabilities 64.75 

July  1,  1894,  balance  available 43,294.94 

Amount  appropriated  by  act  of  August  17,  1894 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 193, 294. 94 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1896 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  VI.) 

2,  Red  River  above  Fulton^  Ark. — The  project  adopted  for  this  work        j 
in  1886  contemplated  removing  snags,  drift,  etc.,  above  Fulton,  Ark.,        ! 
to  the  month  of  Kiamichi  River,  Indian  Territory,  about  138  miles,  to 
give  reasonabi^'^  safe  navigation  at  high  stages. 

The  amount  expended  to  June  30,  1893,  was  $15,207.35,  with  which  a 
small  hand-propelled  snag  boat  was  buflt  and  employed  in  the  fiscal 
years  1888  and  1889  in  removing  obstructions  to  navigation.  In  the 
fiscal  year  1891  the  snag  boat  was  sold  to  the  work  of  improving  Red 
Eiver,  Louisiana  and  Arkansas,  for  $1,500,  and  the  proceeds  of  the 
sale,  with  the  appropriation  of  1890,  were  applied  to  going  over  the 
work,  removing  snags,  drift,  and  leaning  trees,  practically  completing 
the  project  for  safe  navigation  at  high  stages.  Under  the  act  of  1892 
the  largest  Ked  River  snag  boat  was  employed  in  removing  obstruc- 
tions to  navigation  for  a  period  of  seventy  days,  and  found  considerable 
improvement  in  depth  of  channel  by  scour  since  the  previous  work. 
Although  the  stages  during  tlie  time  it  was  at  work  were  nejir  extreme 
low  water,  the  snag  boat,  36  feet  beam  and  30  inches  draft,  crossed 
the  bars  without  difficulty.  Work  was  carried  from  Fulton  to  the 
Kiamichi  River,  and  consisted  of  clearing  a  safe  low-water  channel  for 
the  passage  of  the  snag  boat,  that  being  all  that  could  be  done  with  the 
small  amount  available.  The  channel  will  scour  and  widen,  but  the 
work  is  not  permanent,  as  new  obstructions  are  added  continually. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1894,  as 
the  balance  was  not  sufficient  to  resume  operations. 

The  commerce  of  this  part  of  l^^d  River  at  present  is  inconsiderable, 
and  until  a  single  appropriation  of  $10,000  can  be  granted,  to  permit 
the  systematic  clearing  of  timber  along  the  banks  and  removal  of  the 
obstructions  in  the  channel,  no  further  work  is  recommended.  This 
amount  can  be  exx)ended  to  advantage  in  one  n^ow-wa^teij-y^eMCffi;  and 
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the  work  would  stop  accumulations  of  drifb^  permit  the  channel  to 
scour,  and  benefit  navigation  below  Fulton  to  a  great  extent  by  lessen- 
ing tlie  source  of  jams  or  raft. 

July  1,  1893,  balance  unexpended $292.65 

June  30, 1894,  amoant  expended  during  fiscal  year 2. 29 

July  1,  1894,  balance  available 290.36 

Amount  appropriated  by  act  of  August  17,  1894 3, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 '    3, 790. 36 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  2.) 

3,  Ouachita  and  Black  riverSy  Arkansas  and  Louisiana, — The  improve- 
ment of  Ouachita  River  was  commenced  in  1871.  Black  Eiver,  connecting 
the  Ouachita  with  Red  River,  was  added  under  the  same  head  of  appro- 
priation by  act  of  1884.  The  project  under  which  work  has  been 
carried  on  since  1874  contemplates  the  removal  of  snags,  logs,  wrecks, 
leaning  timber,  etc.,  obstructing  navigation,  and  the  improvement  of 
shoal  places  by  dams  and  dredging,  between  Camden,  Ark.,  and  the 
mouth  of  Black  River,  a  distance  of  341  miles.  No  estimate  of  cost  is 
given,  as.  the  nature  of  the  work  requires  that  it  be  continuous. 

The  amount  expended  to  June  30,  1893  (including  outstanding  lia- 
bilities of  $14.92),  was  $351,938.94,  of  which  $238,351.07  was  applied 
under  the  present  project.  An  iron-hull  snag  boat  was  purchased  in 
1875  and  repaired  with  a  new  steel  bottom  in  1880,  and  a  small  wooden 
snag  boat  was  purchased  in  1888.  From  1875  to  the  end  of  the  fiscal 
year  1893  operations  were  carried  on  whenever  funds  were  available 
and  conditions  favorable  for  work,  and  consisted  chiefly  of  the  removal 
of  snags,  logs,  wrecks,  and  tree  slides  from  the  channel,  and  cutting 
leaning  timber,  though  an  increased  depth  was  obtained  at  some  of  the 
shoals  by  building  wing-dams  of  stone  or  brush. 

During  the  fiscal  year  ending  June  30, 1894,  the  snag  boat  Wagner 
was  employed  for  a  period  of  three  months  in  removing  obstructions  to 
navigation  between  Jack's  Island,  Ark.,  and  Bayou  Louis,  La.,  a  dis- 
tance of  200  miles.  At  Catahoula  Shoals  a  channel  66  feet  wide  and 
4  feet  deep  at  low  water  was  dredged  through  that  obstruction,  requir- 
ing the  excavation  of  29,026  cubic  yards  of  material.  This  work  was 
stopped  by  high  water,  but  will  be  resumed  and  completed  during  the 
low-water  season  of  1894.  A  line  of  precise  levels  was  run  from  Natchez 
and  Vidalia  on  the  Mississippi  to  Trinity  at  the  junction  of  Ouachita, 
Black,  Tensas,  and  Little  rivers,  and  thence  along  the  Ouachita  between 
Trinity  and  Monroe.  A  new  hull  was  purchased  for  repairing  the 
small  wooden  snag  boat,  at  a  cost  of  $4,000. 

The  entire  available  balance  has  been  allotted  to  complete  the  work 
at  Catahoula  Shoals,  and  to  fit  up  the  machinery  on  the  new  hull  of  the 
wooden  snag  boat. 

July  1, 1893,  balance  unexpended $30,575.98 

June  30, 1894,  amount  expended  during  fiscal  year 19,  709. 97 

Jnly  1, 1894,  balance  unexpended 10,866. 01 

Joly  1,1894,  outstanding  liabilities 8.77 

July  1, 1894,  balance  available 10,857.24 

Amoimt  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amoont  available  for  fiscal  year  ending  June  30,  1895 Btgiitzed'byVj^60»  857.24 
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(  Amount  that  cjiq  be  profitably  expended  in  fi«cal  rear  ending  Juno  30, 1896  $210,060.80 
<  Submitted,  in  compliance  with  rooniremcnts  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act*  of  March  3,  1893. 

(See  Appendix  V  3.) 

4.  Bayous  D^Arbonne  and  Corney^^  Louisiana. — The  project  for  thia 
improvement,  adopted  in  1884,  contemplated  two  seasons'  work  for  the 
removal  of  «nag8,  logs,  wrecks,  leaning  timber,  etc.,  obstructing  navi- 
gation from  Stein  Bluff,  on  the  Corney  Branch,  to  the  moutli  of  D'Ar- 
boun^,  42J  miles,  at  an  estimated  cost  of  $15,000.  The  river  and  har- 
bor ait  of  1892  required  that  $1,000  should  be  expended  for  the 
improvement  of  the  Comey  above  Stein  BInfP  to  the  head  of  naviga- 
tion, a  distance  of  16^  miles. 

The  amount  expended  to  June  30,  1893,  was  $10,874.94.  Before  the 
improvement  commenced  the  bayou  was  navigable  at  high  stages  for 
about  wx  to  seven  months^  of  the  year.  The  work  extended  the  period 
of  navigation  fully  one  month,  enabled  boats  of  double  the  capacity  of 
those  used  formerly  to  make  quicker  time  and  with  greater  safety, 
reduced  freight  rates  one-half,  and  extended  navigation  16^miles  up  the 
Corney  Branch. 

During  the  ftsfcal  year  ending  Jnim  30, 1894,  work  for  the  removal  of 
obstructions  to  navigation  commenced  at  Cobb  Landing,  the  head  of 
navigation  on  Bayou  Comey,  and  was  carried  down  to  mouth  of  the 
D'Arbonne.  The  work  was  done  at  the  lowest  stages,  and  the  removal 
of  stumps  and  other  obstructions  firom  the  channel,  and  leaning  tim- 
ber, not  only  lessened  the  danger  of  navigation,  but  enabled  steam- 
boats to  run  to  Cobb  Landing  on  a  stage  2  feet  lower  than  formerly. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  but  as  the  original  project  for  benefiting  high-water  navigation 
has  been  completed  no  estimate  is  made  for  continuing  the  improve- 
ment. 

July  1, 1893,  balance  uuexpende*! - . . .     $4, 125. 06 

Juno  30, 1894,  amount  expended  during^  fiscal  year 2, 890. 51 

Julyl,  1894.  balance  available 1, 2^^.55 

Aiuoiuit  appropriated  by  act  of  August  17,  1894 , 3, 0(;0. 00 

Amonu t  available  for  fiscal  year  ending  Juno  30, 1895 4, 234. 55 

(See  ApiHiudix  V  4.) 

5.  Bayou  Bartholomew^  Louisiana  and.  Arkansas. — The  project  for 
this  improvement,  adopted  in  1881,  contemplated  the  removal  of  snags, 
logs,  wrecks,  leaning  timber,  etc.,  to  give  safe  navigation  from  the 
mouth  to  Baxter,  Ark.,  about  150  miles.  The  original  estiniate  of 
cost  ibr  two  consecutive  seasons'  work  was  $26,862,  but  as  new 
obstructions  are  added  every  year  no  estimate  for  permanent  improve- 
ment has  been  made. 

The  amount  expended  to  June  30, 1893,  was  $32,651.90.  Operations 
extended  over  the  entire  portion  of  tlie  bayou  between  Baxter  and 
the  mouth,  and  some  of  the  worst  obstructed  reaches  were  worked 
over  two  and  three  times,  but  the  appropriations  were  too  small  to  do 
the  work  thoroughly  as  contemplated  in  the  original  project.  The 
work  done  at  intervals,  however,  has  benefited  navigation  to  a  great 
extent.  Before  operations  commenced  the  average  duration  of  the 
navigable  season  was  three  months.  The  work  gave  better  and  safer 
navigation  for  about  six  months;  enabled  boats  of  double  the  capacity 
to  make  trips  in  half  the  time,  and  freight  rates  were  reported  to  have 
been  reduced  50  per  cent. 
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Daring  the  fiscal  year  ending  June  30, 1894,  work  for  tlio  removal 
of  obstructions  to  navigation  extended  from  McCombs  Landing, 
Ark.,  some  30  miles  below  Baxter,  considered  the  head  of  naviga- 
tion, to  the  mouth.  The  stream  was  found  badly  obstructed  by  fallen 
timber,  many  of  the  trees  bridging  the  bayou.  The  work  v.as  done  at 
low  stages,  rendering  navigation  comparatively  safe  at  high  and 
medium  stages.  In  the  part  of  the  stream  t)elow  Lind  Grove,  La.,  which 
had  been  worked  over  most  thoroughly  in  preceding  years,  considerable 
improvement  in  the  depths  on  bars  was  noted,  the  channel  having 
scoured  from  4  to  10  inches  deeper  at  shoals  where  snags  and  logs  had 
been  removed  thoroughly. 

July  1, 1893,  balance  unexpended ^,  348. 10 

Juno  30, 1894,  amount  expended  during  fiscal  year 4, 314.  03 

July  1, 18iM,  balance  unexpended 1,  034. 07 

July  1, 1894y  outstanding  liabilities .24 

July  1, 1894,  balance  available 1,033.83 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Aaionut  available  for  fiscal'  year  ending  June  30, 1895 6, 033. 83 

1  Amonntthatcanbeprofitably  expended  in  flscal  year  ending  June  30,1896    10, 000. 00 
<  Submitted  in  compiianco  with  requirements  of  sections  2  of  river  and 
(     liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  5). 

6,  Bceuf  Rivet*,  Louisiana. — The  project  for  improving  this  river, 
adopteil  in  1881,  contemplated  removing  snags,  logs,  leaning  timber, 
etc.,  obstructing  navigation  at  high  stages  between  the  mouth  and 
Wallace  I^unding,  about  152  miles  above,  by  two  consecutive  seasons' 
work,  at  a  cost  estimated  at  $20,000.  This  amount  was  appropriated  in 
sums  of  $o,0(K)  each  in  a  period  of  six  years.  As  new  obstructions  are 
added  every  year,  and  require  removal  from  time  to  time  in  the  interest 
of  safe  navigation,  no  estimate  for  permanent  improvement  has  been 
made.  The  closure  of  three  outlets  near  Point  Joflferson,  La.,  was  added 
to  tlie  project  in  1886. 

The  amount  expended  to  June  30, 1893,  was  $30,839.97,  which  enabled 
steamboats  to  run  to  Point  Jefferson,  10  miles  below  Wallace  Landing, 
at  high  stages,  with  greater  safety;  and  below  the  Vicksburg,  Shreve- 
port  and  Pacific  Eailroad  bridge  they  could  navigate  without  danger 
at  any  stage  high  enough  to  i)ermit  them  to  cross  the  bars,  at  a  saving 
of  at  least  thirty-six  hours  on  the  round  trip.  The  three  outlets  were 
closed,  as  securely  as  possible  with  the  means  available,  iu  lH87-'88, 
and  the  work  gave  immediate  benefit  to  navigation  by  confining  the 
flow  to  its  natural  course  and  scouring  the  bars  below,  but  the  dams 
were  destroyed  during  the  overflow  from  the  Mississippi  liiver  in  the 
spring  of  1890.  It  is  essential  that  they  be  rebuilt,  and  the  estimated 
cost  of  the  work  required  is  $30,000. 

During  the  fiscal  year  ending  June  30,  1894,  work  for  the  removal  of 
obstructions  to  navigation  was  commenced  at  the  mouth,  November  13, 
and  carried  upstream  to  Winters  Place,  about  10  miles  above  the  Vicks- 
burg, Shreveport  and  Pacific  Railroad  bridge,  where  it  was  suspended 
January  8  by  high  water.  The  part  of  the  stream  worked  over  was 
benefited  greatly,  and  put  in  safe  condition  for  navigation  at  any  stage 
high  enough  to  permit  steamboats  to  run.  The  work  will  be  continued 
upstream  as  soon  as  the  water  falls  with  reasonable  prosj)ect  of  its 
remaining  low. 
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July  1,  1893,  balance  unexpended $10,160.03 

Received  on  account  of  overpayment  to  land-grant  railroad 1. 45 

10,161.48 
June  30,  1894,  amount  expanded  during  fiscal  year 3, 956. 75 

July  1,1894,  balance  available 6,204.73 

Amount  appropriated  by  act  of  August  17,  1894 8,000.00 

•  _________ 

Amount  available  for  fiscal  year  ending  June  30,  1895 14, 204. 73 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896,  including  closure  of  outlets 35, 000. 00 
Submitteil  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  6.) 

7.  Tensas  River  and  Bayou  Ma^n^  Louisiana. — The  project  for  improv- 
ing Tensas  Eiver,  adopted  in  1881,  contemplated  removing  snags,  logs, 
and  leaning  timber  obstructing  navigation  between  the  mouth  and 
Dallas,  about  134  miles  above,  at  an  estimated  cost  of  $23,000.  Bayou 
Ma^on,  a  tributary,  was  added  under  the  same  head  of  appropriation 
by  act  of  1884,  and  the  project  contemplated  removing  the  same  class 
of  work  between  its  mouth  and  Floyd,  about  98  miles  above,  at  an 
estimated  cost  of  $17,000.  The  estimates  were  based  upon  calcula- 
tions for  continuous  work  in  one  low-water  season,  and,  in  view  of  the 
ai)propriations  made,  are  without  value,  as  new  obstructions  are  added 
every  year  and  require  removal  in  the  interest  of  safe  navigation  from 
time  to  time. 

The  amount  expended  to  June  30,  1803,  was  $24,424.64,  of  which 
$7,529.25  was  applied  to  improving  Tensas  liiver  and  $16,895.39  to 
Bayou  Ma<^on.  With  these  expenditures  Bayou  Ma^on  below  Floyd 
and  Tensas  River  below  tho»en trance  of  the  Magon  were  put  in  fairly 
good  navigable  condition,  enabling  steamboats  to  make  quicker  trips 
into  the  Magon,  the  principal  commercial  branch,  during  the  navigable 
season,  with  comparative  ease  and  safety. 

In  the  past  fiscal  year  Tensas  Eiver  was  worked  over  December  11, 
1893,  to  January  30,  1894,  from  its  mouth  up  to  Tensas  Blufl*,  ordina- 
rily considered  the  head  of  navigation.  This  work  lessened  the  danger 
of  navigation  and  enabled  boats  to  make  faster  time. 

Although  new  obstructions  are  added  from  time  to  time,  it  is  believed 
that  with  the  balance  of  the  original  estimate  in  one  appropriation 
both  streams  can  be  cleared  of  obstructions  so  thoroughly  as  not  to 
need  attention  for  several  years. 

July  1,  1893,  balance  unexpended $1, 575. 36 

June  aiO,  1894,  amount  expended  during  fiscal  year 1,575.36 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

{Amount  (estimated)  required  for  completion- of  existing  project 9, 000. 00 
Amountthatcan  beprofitably  expeuded  in  fiscal  year  ending  June  30, 1896      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarboracts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  7.) 

8,  Big  black  River,  Mississippi. — The  project  for  this  improvement, 
adopted  in  1884,  contemplated  clearing  a  channel  suitable  for  navigation 
at  high  stages  by  the  removal  of  snags,  logs,  leaning  timber,  etc., 
between  the  mouth  and  Cox  Ferry,  about  130  miles  above.  The  cost 
of  completing  the  work  in  two  seasons  was  estimated  at  $32,000,  but 
new  obstructions  are  added  each  year. 
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• 
The  amount  expended  to  June  30, 1893,  was  (9,914.07.  The  first  appro- 
priation, (5,000,  was  applied  to  removing  the  principal  obstructions 
from  the  mouth  upstream  about  75  miles.  The  next  appropriation,  by- 
act  of  1886,  contained  a  provision  that  no  portion  should  be  expended 
until  the  State  of  Mississippi  caused  certain  bridges  to  be  so  constructed 
as  not  to  obstruct  navigation.  The  act  of  1890  removed  the  restriction, 
and  in  1891  the  funds  were  applied  to  work  between  Baldwin  and 
Ivanhoe  ferries,  a  stretch  of  about  20  miles  No  work  has  been  done 
since. 

The  funds  available  will  be  applied  to  continuing  the  removal  of 
leaning  timber  and  snags  as  soon  as  the  water  reaches  a  low  stage. 

In  view  of  the  small  amount  of  commerce  to  be  benefited,  the  fact 
that  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintaining  navigation  by  the  removal  of  obstructions 
added  every  year,  no  estimate  is  submitted  for  continuing  this  work. 

July  1,  1893,  balance  unexpended .•. $5,085.93 

Jane  30,  1894,  amount  expended  during  fiscal  year 280. 96 

July  1,  1894,  balance  unexpended 4,804.97 

(See  Appendix  V  8.) 

9.  Yazoo  River^  Mississippi, — Work  in  this  river  commenced  in  1873. 
The  project  contemplates  removing  wrecks,  snags,  logs,  leaning  timber, 
etc.,  obstructing  navigation.  New  obstructions,  caused  by  floods,  cav- 
ing and  sliding  banks,  etc.,  are  brought  into  the  river  every  year,  and 
no  estimate  for  permanent  improvement  is  given  on  this  aticount. 

The  total  amount  exiieiided  to  June  30, 1893,  was  $223,578.40  (includ- 
ing outstandiug  liabilities  of  $19.82),  part  of  which  was  applied  to  con- 
structing the  snag  boat  Meigs,  the  purchase  of  a  punn)ing  dredge,  and 
to  the  survey  of  the  mouth  and  lower  river.  The  benefits  derived  from 
the  work  are  marked.  The  large  number  of  wrecks  which  obstructed 
the  river  and  limited  the  period  of  navigation,  many  of  which  were  sunk 
to  prevent  passage  during  the  war  of  the  rebellion,  were  removed  so  as 
to  present  little  or  no  obstruction,  and  the  persistent  work  of  snag  boats, 
carried  ou  whenever  funds  were  available  for  the  purpose,  for  the 
removal  of  snags,  logs,  leaning  timber,  etc.,  gave  steamboat  navigation 
from  mouth  to  head  at  all  stages  the  year  round. 

During  the  fiscal  year  ending  June  30,  1804,  the  snag  boat  Meigs  was 
employed  in  the  season  of  low  water  removing  obstructions. 

More  sliding  banks  were  found  than  at  any  period  within  the  preced- 
ing ten  years,  and  heavy  and  effective  work  was  done,  putting  the  river 
in  good  navigable  condition  for  the  time. 

Nearly  all  of  the  available  balance  was  allotted  by  act  of  1888  for  the 
piimx>ing  dredge. 

July  1,  1893,  balance  unexpended $11,441.42 

June  30,  1894,  amount  expended  during  fiscal  year 8, 978. 29 

Jnly  1,  1894,  balance  unexpended 2,463. 13 

July  1,  1894,  outstanding  liabilities 14. 50 

July  1,  1894,  balance  available 2,448.63 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 22, 448. 63 

(  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
i  Subinitt4'd  in  compUance  with  requirements  of  sections  2  of  river  and 
I     hnrbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1898. 

(See  Appendix  V  9.)  Digitized  by  V^OOglc 
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10.  Mouth  of  Yazoo  Eiver,  MissMiippi. — Tho  shifting  bar  at  mouth 
of  Yazoo  River  is  the  moat  serious  obstruction  to  navigatioii  of  that 
river  and  its  main  tributaries,  a  system  of  about  800  miles.  At  low 
stages  boats  are  prevented  from  entering  or  leaving  the  river  without 
lightering,  and  frequently  navigation  across  the  bar  Is  closed  entirely. 
The  proposi^d  iKqirovement  contemplates  making  a  new  outlet  from  the 
former  mouth  of  Yazoo,  on  Old  River,  through  the  deep  water  in  Old 
River,  across  the  neck  of  low  land  between  Long  ami  Barnett  lakes  to 
Lake  Centennial,  around  the*liead  of  De  Soto  Island,  and  along  the 
front  of  Vicksburg,  entering  the  Mississippi  River  on  the  channel  side 
at  Kleinston,    The  cost  of  the  work  is  estimated  at  $1,200,000. 

The  river  and  harbor  act  of  1802  appropriated  f  75,0(K)  for  beginning 
work,  to  be  applied  to  obtaining  and  clearing  and  grubbing  tlie  right 
of  way  for  the  land  cut,  and  to  include  necessary  borings  and  gaug- 
ings.  A  .Muvey  of  trial  and  final  lines  for  kxation  of  the  canal  was 
made;  a  line  of  piocijc  level  from  Vicksburg  to  Greenwood,  near  the 
headwaters  of  the  Yazoo,  and  thence  to  Greenville  on  the  Missis- 
sippi, was  completed ;  most  of  the  dist'harge  observations  were  com- 
putetl,  and  all  the  field  work  was  plotted  and  the  may)s  were  neaiing 
comi)leti(m  at  the  close  of  the  fiscal  year  ending  June  30,  1893. 

During  the  fiscal  year  ending  June  30,  1894,  the  maps  have  been 
finished,  iron  and  stone  pipes  sunk  at  intervals  on  the  east  side  of  the 
dredged  channel  in  front  of  Vicksburg,  and  connected  with  the  system 
of  levels  and  borings  made  along  the  proposecl  lino  l)etween  Old  River 
and  Jjakc  Centennial,  extending  below  the  grade  of  the  cut,  and  the 
character  of  material  to  be  encountered  determined.  The  engineer 
in  charge  was  authorized  to  enter  into  negotiations  with  owners  of  the 
lands  required  for  the  right  of  way,  but  had  not  been  able  to  report 
reasonable  oilers  at  the  end  of  the  fiscal  year,  and  it  may  be  necessary 
to  institute  proceedings  for  condemnation,  as  provided  in  the  act 
approved  July  13,  1892. 

Whether  the  work  shall  be  done  by  contract  or  by  purchase  of  plant 
and  employment  of  men,  the  engineer  in  charge  recommends  that  the 
full  appropriation  be  made,  both  for  economy  of  money  and  to  reduce 
the  time  recjuired  for  completion. 

Amount  of  orij^inal  estimate $1,500,000.00 

Amount  of  revised  estimate 1,  200,000.00 

Amount  required  to  complete  the  work 1, 125, 000. 00 

July  1,  1893,  balance  unexpended $65, 580. 85 

J  uue  30,  1894 ,  amount  expended  during  fiscal  year 4, 496. 06 

July  1,  1894,  balance  unexpended 61,084.79 

July  1,  1894,  outstanding  liabilitie3 2.00 

July  1,  1894,  balance  available 61,082.79 

Amount  appropriated  by  act  of  August  17,  1894: 

For  the  cut $225,000.00 

For  Vicksburg  Harbor 40,000.00 

265,  000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1895 326, 082. 79 

{Amount  (estimated)  required  for  completiou  of  existing  project 860,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J ano 

30,1896 635,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  ofriver  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  10.)  j 
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11,  Tehula  LdkCj  Mississippi. — This  work  was  c*ommenced  in  1881,  and 
the  x)roject  contemx)]ated  removing  snags,  logs,  leaning  timber,  etc., 
obstructing  navigation,  to  p^mit  light-draft  boats  to  enter  the  lake 
earlier  in  tho  season.  The  estimated  cost  of  removing  obstrnctions 
was  given  in  1880  at  $10,000^  if  the  work  was  done  in  one  low- water 
season.  Tho  ftrst  appropriation  was  $3,000,  and  the  total  amonnt  of 
the  estimate  was  not  appropriated  for  eight  years.  The  work  is  of  such 
nature  that  it  must  be  gone  over  to  remove  obstructions  added  from 
time  to  time,  and  no  estimate  for  permanent  improvement  is  given  on 
this  account. 

The  amount  expended  to  June  30,  1803,  was  $15,053.82,  with  which 
the  greater  portion  of  tho  leaning  timber  was  cleared,  and  tho  principal 
obstructions  removed  from  the  channel,  giving  greater  ease  and  safety 
to  the  passage  of  steamboats  through  the  lake ;  but  the  period  of  navi- 
gation was  not  prolonged,  owing  to  enlargement  of  the  bars  in  the  lake. 

2Jo  work  was  done  during  the  fiscal  year  ending  June  30, 1894,  but 
it  is  intended  to  resume  operations  when  the  water  falls  to  a  low  stage. 

The  unexpended  balance  and  the  appropriation  made  during  the 
present  session  of  Congress  will  be  applied  to  removing  obstructions 
in  the  lake. 

Jnly  1,  18955,  balance  nnoxpended t $2, 946. 18 

July  1, 1«M,  outstandiug  liabilities 9.00 

July  1,  1894,  balance  available 2,937.18 

Amount  appropriated  by  act  of  Angnst  17,  1894 3,000.00 

Amount  available  for  iiscal  year  ending  Juno  30,  1895 5, 937. 18 

(See  Appendix  V  11.) 

1J2.  Tallahaickee  River,  Mississippi. — This  improvement  was  begun  in 
1879.  The  project  contemplateil  removing  snags,  sunken  logs,  wrecks, 
leaning  timber,  etc.,  obstructing  navigation  from  mouth  of  the  river  to 
its  junction  with  Coldwater  River,  about  100  miles  above.  The  esti- 
mated cost  of  removing  obstructions  was  given  in  1879  at  840,000,  if 
c(Hnpleted  in  two  seasons^  work.  Kew  obstructions  are  added  eaeli 
yeiir  by  sliding  and  caving  banks,  the  shifting  and  scouring  of  tho 
channel  exposes  others  or  lodges  them  ui)on  bars,  and  no  estimate  for 
p^'manent  improvement  is  given  on  this  account. 

The  tot.'.l  amount  exi)ended  to  June  30, 1894,  was  $41,552.50,  of  which 
$10,000  was  lequired  by  law  to  bo  expended  above  moutli  of  Coldwater, 
a  part  of  tho  river  in  which  there  has  been  no  navigation  since  tho  war, 
and  which  was  not  included  in  the  project  for  improvement.  With  the 
Kinall  appropriations  made,  great  benefit  to  navigation  has  been 
obt^iined  between  the  mouth  and  Sharkey  Landing,  about  05  miles 
above,  enabling  steamboats  to  run  to  that  place  at  all  stages  the  year 
round.  Before  the  improvement  commenced  there  Avas  navigation  for 
only  about  t^ix  months  of  the  year.  Little  was  done  above  Sharkey, 
because  tho  funds  available  were  not  sufficient,  and  because  until  1890 
the  steamboat  interest  reported  that  boats  would  not  run  above  that 
landing,  except  to  make  occasional  trips  at  high  stages  when  naviga- 
tion was  as  good  and  about  as  safe  as  in  the  lower  river.  No  benefit 
was  derived  from  the  work  done  in  1880, 1881,  and  1882  above  flie 
iDontli  of  Coldwater  to  Batesville,  required  by  the  terms  of  appropria- 
tions. 

In  the  fiscal  j-ear  ending  June  30,  1804,  the  snag  boat  Meigs  was 
employed  for  thirteen  days  in  removing  obstructions,  chiefly  tree  slides, 
of  which  there  was  a  large  number.     Operations  exten^ed^p9fl[\^e 
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mouth  up  to  Cassity  Bayou,  one-half  mile  below  Sharkey  Landing, 
and  put  the  lower  river  in  good  navigable  condition  for  the  time,  but 
should  be  repeated  as  soon  as  practicable,  to  remove  obstructions 
which  are  adding  continually,  and  the  stretch  above  Sharkey  to  the 
mouth  of  Coldwater  should  be  worked  over  thoroughly. 

The  sum  of  $10,000  can  be  expended  to  advantage  of  commerce  and 
navigation  in  one  season  of  low  water. 

July  1,  1893,  balance  unexpended $947. 44 

June  30,  1894,  amount  expended  during  fiscal  year 937. 89 

July  1,  1894,  balance  unexpended 9.55 

July  1,  1894,  outstanding  liabilities 6.50 

July  1,  1894,  balance  available 3. 05 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  80,  1895 4,  003. 05 

Amount  that  can  be  profitably  expended  in  fiscal^ear  ending  June  30, 1896    10, 000.00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  .3,  1893. 

(See  Appendix  V  12.) 

13.  Steele  and  Washington  hayous^  Mississippi. — The  improvement  of 
Steele  Bayou  commenced  under  the  river  and  harbor  act  of  1884, 
Washington  Bayou,  about  7  miles  long,  which  connects  Steele  Bayou 
with  Lake  Washington,  was  added  by  act  of  1886.  The  project  con- 
templates removing  snags,  stumps,  drift,  and  leaning  timber  obstruct- 
ing high-water  navigation. 

The  amount  expended  to  June  30, 1893,  was  $10,056.43,  with  which 
Steele  Bayou  was  worked  over  twice  from  its  source  in  Swan  Lake  to 
its  month,  and  the  obstructions  in  Washington  Bayou  were  removed  in 
1886,  tesulting  in  greater  ease  and  safety  to  steamboat  navigation,  but 
the  work  was  by  no  means  thorough  on  account  of  small  appropiia- 
ti(ms. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1894. 

Steamboat  navigation  of  this  stream  was  not  commenced  until  1879, 
and  since  the  construction  of  a  railroad  through  the  country  in  1884  it 
has  dwindled  until  there  is  practically  no  trade.  It  is  navigable  only 
when  the  Mississippi  is  higb  enough  to  fill  the  lower  part  with  back- 
water, and  owing  to  the  uncertainty  of  navigation  there  is  no  proba- 
bility that  the  steamboat  business  will  revive, .  In  view  of  the  forego- 
ing, no  estimate  is  made  for  continuing  work. 

July  1,1803,  balance  unexpended $2,443.57 

Juno  yo,  18U4,  amount  expended  during  liscal  year .31 

July  1,1894,  balance  unexpended 2,443.26 

(See  Appendix  V  i;5.) 

14.  Big  Sunflower  River ^  Mississippi. — Work  in  this  river  commenced 
in  1879.  The  project  contemplated  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  navigation,  and  building  wing  dams  to 
scour  a  channel  about  40  inches  deep  at  the  bars.  The  original  esti- 
mate of  cost  was  $06,0(K),  made  with  a  view  to  completing  the  work  then 
required  in  three  or  four  consecutive  seasons  of  low  water.  As  new 
obstructions  are  added  from  time  to  time,  which  should  be  removed  in 
the  interest  of  safe  navigation,  no  estimate  for  permanent  improvement 
is  given. 

The  amount  expended  to  June  30,  1893,  was  $61,302.91.  The  work 
extended  over  the  navigable  river  from  themouthJto^.O|^" 
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little  has  been  done  above  Faisonia  since  1882,  as  no  benefit  would  have 
been  gained  by  improving  the  upper  river  and  leaving  the  lower  part 
in  an  obstructed  condition,  the  appropriations  having  been  too  small 
for  work  over  the  whole.  It  has  been  the  endeavor,  therefore,  to  obtain 
the  best  results  within  the  means  provided  by  keeping  the  lower  river 
open  to  navigation  the  year  round  and  extending  the  limit  up  stream 
as  the  work  progresses.  Before  work  commenc^  the  river  was  navi- 
gable for  light  boats  about  six  months  of  the  year;  now  it  is  navigable 
the  year  round,  but  diflftcult  and  dangerous  at  low  stages  on  account  of 
shoals,  snags,  and  sunken  logs.  Larger  boats  are  used  and  make  the 
trips  in  little  more  than  half  the  time  required  formerly,  and  freight 
rat^s  are  said  to  be  50  per  cent  less.  The  lands  along  the  river  have 
been  cleared  and  settled  rapidly  of  late  years,  which  is  attributed  partly 
to  improved  navigation. 

'No  work  was  done  during  the  fiscal  year  ending  June  30, 1894. 

An  appropriation  of  $20,000  can  be  expended  profitably  in  one  season 
of  low  water,  and  will  result  in  greater  benefit  and  work  of  a  more  last- 
ing character  than  can  be  obtained  with  a  larger  sum  by  small  appropri- 
ations at  intermittent  periods. 

July  1, 1893,  balance  unexpended $697.09 

June  30,  1894,  amount  expended  during  fiscal  year 40.  72 

July  1, 1894,  balance  unexpended 656.37 

July  1,  1894,  outstanding  liabilities 13. 33 

July  1,  1894,  balance  available 643.04 

Amount  appropriated  by  act  of  August  17, 1894 *     5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  643. 04 

i  Amount  tfaat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    20, 000. 00, 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1896. 

(See  Appendix  V  14.) 

15.  Bi{i  Hatchee  River^  Tennessee, — This  ViOvk  commenced  in  1880. 
The  project  contemplated  removing  snags,  logs,  leaning  timber,  etc.,  to 
render  thestream  navigable  the  year  ronnd  forliglit  draft  boats  between 
the  mouth  and  Bolivar,  about  240  miles  above.  The  cost  of  the  work 
was  estimated  at  $30,000  in  1880,  if  completed  in  three  consecutive  sea- 
sous.  As  new  obstructions  are  added  every  year,  no  estimate  for  per- 
manent improvement  is  given. 

The  amount  exi)ended  to  June  30, 1893,  was  $29,821.52,  rendering  the 
stream  navigable  for  light  boats  from  seven  to  nine  months  of  the  year. 
Before  work  commenced  navigation  was  virtually  suspended  by  the 
obstructions. 

During  the  fiscal  year  ending  June  30,  1894,  vrork  w^as  not  resumed 
until  June,  but  in  that  month  14^  miles  of  river  was  cleared  of  obstruc- 
tions. The  available  balance  will  be  applied  to  continuing  operations 
from  Rialto  down  to  the  mouth,  and  will  put  the  lower  70  miles  of  the 
river  in  fairly  good  navigable  condition. 

The  officer  in  charge  reports  that  the  small  amount  of  commerce  to 
be  benefited  is  not  commensurate  with  the  cost  of  continuing  this 
improvement,  which  opinion  is  concurred  in  by  this  office. 

July  1, 1893,  balance  unexpended $5,678.48 

June  30, 1894,  amount  expended  during  tiecal  year 2, 423. 20 

July  1, 1894,  balance  unexpended 3,255.28 

(See  Appendix  V  15.)  ^.g.,.^^^  ^^ V^OOgie 
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16,  Forked  Deer  River y  Tennessee. — Work  in  South  Fork  of  this  rirer 
commenced  in  1883.  The  river  and  harbor  act  of  1888  added  North 
Fork  and  the  main  river^  under  the  general  title  imx)roTiDg  Forked 
Deer  River.  The  project  contemplated  removing  snags,  logs,  leaning 
timber^  etc.,  obstnictiDg  navigation  of  South  Fork  below  Jackson, 
!North  Fork  below  Dversburg,  and  the  main  river.  The  original  esti- 
mates of  cost  were  810,250  for  South  Fork,  $4,500  for  NOTth  Fork,  and 
$7,0C0  for  the  main  river,  based  on  plans  for  removing  obstructions  in 
one  season.  Kew  obstructions  are  added  every  year,  and  no  estimates 
for  permanent  improvement  haye  been  made  on  this  account. 

The  amounts  expended  to  June  30, 1803,  were  $12,500  for  South  Fork 
and  $0,500  for  North  Fork  and  tbe  main  river.  The  two  forks  were  put 
in  fairly  good  navigable  condition,  and  the  removal  of  obstructions 
from  the  main  stream  enabled  small  boats  to  navigate  with  greater  ease 
and  sjifety  for  a  period  of  about  eight  months  of  the  year.  Navigation 
of  South  Fork  is  carried  on  by  flatboats,  and  before  the  improvement 
commenced  about  one  in  three  was  wrecked  by  the  obstructions;  now 
they  make  the  trip  with  comparative  safety  at  reduced  cost.  No  work 
has  been  done  in  South  Fork  since  1889.  The  work  in  North  Fork 
enabled  boats  to  run  to  Dyersburg  on  a  stage  3  feet  lower  than  form- 
erly. 

The  river  and  harbor  act  of  1892  provided  $3,000  for  '^  completing 
improvement"  of  North  Fork  and  main  river.  During  the  fiscal  year 
ending  June  30,  1894,  work  commenced  May  22  at  Dyersburg,  was 
carried  down  to  the  mouth  of  North  Fork,  and  thence  down  the  main 
stream  about  17  miles.    The  work  will  be  completed  early  in  July. 

It  is  the  opinion  of  the  officer  in  charge  that,  in  view  of  the  limited 
commerce  to  be  benefited,  no  further  appropriation  can  be  expended 
profitably  for  this  improvement. 

July  1,  1893,  balance  unexpended $3,000.00 

June  30,  1894,  amount  expended  during  fiscal  year 2,  G28.22 

July  1,  1894,  balnnre  unexpended 371.78 

July  1,  1894,  outstanding  liabiHties 2.10 

July  1,  1894,  balance  available 360.68 

(See  Appendix  V  IG.) 

17.  Water  gauges  on  Mississippi  River  and  its  principal  trihtitaries, — 
These  gauges  were  tlesigned  to  secure  informjition  from  continuous 
records,  with  a  view  to  protecting  alluvial  lands  agninst  overflow, 
improving  navigation,  and  giving  correct  reports  of  the  stages  of  water 
for  the  benefit  of  river  men  and  planters.  Their  establishment  and  * 
the  maintenance  of  daily  observations  were  enjoined  ui)on  the  Secre- 
tary of  War  by  joint  resolution  of  Congress,  approved  February  21, 
1871  (Statutes  at  Large,  vol.  IG,  j).  598).  Section  G  of  the  river  and 
harbor  act  of  l^^SS  i)rovided  a  permanent  indefinite  appropriation  for 
the  puii)ose  of  securing  uninterrupted  gauging.    * 

The  amount  expended  to  June  30,  1803,  was  $07,703.90.  The  17 
gauges  ordered  by  the  resolution  of  February,  1871,  were  established 
the  latter  part  of  that  year,  except  the  one  at  Carrollton,  La.,  estab- 
lished in  January,  1872.  Seven  additional  gauges  have  been  estab- 
lished and  2  discontinued,  and  there  are  now  22  gauges  maintained. 
The  service  has  been  improved  materially  of  late  years.  In  ISSlbulle* 
tins  were  erected  at  the  stations  on  the  Mississippi  for  the  puri>ose  of 
giving  passing  steamboats  the  stage  of  water  and  indicating  whether 
the  river  was  rising,  stationary,  or  falling.  In  1800  they  were  replaced 
by  larger  bulletins  and  the  old  ones  used  for  extending  the  service  to 
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the  tributaries.  Since  February  1,1887,  the  gauges  have  been  read 
and  bulletins  posted  twice  a  day,  to  secure  greater  uniformity  and 
accuracy;  formerly  they  were  read  only  once  a  day.  The  readings 
have  be6n  published  by  the  Mississippi  Biver  Commission  to  end  of 
the  calendar  year  1893. 

Jnly  1, 1893,  balance  unexpended $29. 81 

Amount  allotte<l  for  fiscal  year  ending  June  30,1894 5,500.00 

5,529.81 
Juno  30, 1894,  amount  expended  during  fiscal  year 5, 507. 35 

July  1, 1894,  balance  unexpended 22.46 

Jnly  1, 1894,  outstauaing  liabilities 21.00 

July  1, 1894,  balance  available 1.46 

Amount  allotted  for  fiscal  year  ending  June  30, 1895 5, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 501. 46 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    12, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  18S7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  17.) 

EttPBOVEMENT    OF    ARKANSAS    RIVEB    AND   OP    CERTAIN    RIVERS   IN 
ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engi- 
neers, to  December  10, 1893,  and  of  Capt.  Carl  F.  Palfrey,  Corps  of 
Engineers,  since  that  date;  Division  Engineer,  Col.  C.  B.  Comstock, 
Corps  of  Engineers. 

i.  Removing  obHtrueUone  in  Arkansas  River. — This  river  was,  pre- 
vious to  improvement,  seriously  obstructed  by  snags,  overhanging  tim- 
ber, reefs,  and  bars.* 

llio  original  project  under  this  head  was  to  raise  and  destroy  snags, 
cut  overhanging  timber,  remove  bowlders  and  reefs  by  blasting  and 
dredging,  and  cut  out  sand  bars  by  temporary  wing  dams. 

To  this  was  later  added  the  survey  of  the  river,  with  the  view  to  per- 
manent improvement. 

Since  approi)riations  for  permanent  improvement  were  made,  blast- 
ing, dredging,  and  dams  have  been  omitted  from  the  project,  leaving 
customary  snagging  operations  only. 

On  this  work  had  been  expended,  from  the  first  appropriations  in 
1832  up  to  June  30,  1893,  $829,328.57. 

By  general  consent  of  masters  and  pilots  this  expenditure  has  resulted 
in  a  material  alleviation  of  the  difficulties  of  navigation. 

The  operations  of  the  fiscal  year  have  been  confined  to  the  reach  from 
Little  Bock  to  Dardanelle.  They  are  reported  as  adding  several  trips 
to  the  running  season. 

July  1,  1893,  baluiico  iiiiexpendecl $19,  954. 89 

Received  on  accoiiut  of  sale  of  U.  S.  snag  boat  Missouri 2, 500. 00 

22,454.89 
June  30,  1894,  amount  expended  during  fiscal  year 21, 882. 05 

July  1,  189-1,  balance  unexpended .572. 84 

July  1,  1894,  outstanding  liabilities 135. 94 

July  1,  189i,  balance  available 436.90 

JLmount  appropriated  by  act  of  August  17,  1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 Bigitized-  by  ^ •     20, 436. 90 
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{Amonnt  (estimated)  required  for  work  annually $35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  80,1896    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  1.) 

2.  Arkansas  River,  Arkansas, — Besides  obstructions  by  snags,  etc., 
the  natural  channel  is  shifting,  and  obstructed  by  sand  bars  fed  by 
caving  banks,  and  also  by  reefs  of  rocks  in  the  upper  reaches. 

Of  the  earlier  appropriations  for  removing  obstructions,  $20,000  was 
allotted  to  removal  of  a  bar  at  Fort  Smith.  Later  appropriations  were 
■  for  works  at  Fort  Smith  and  Pine  Bluff,  since  adopted  as  part  of  the 
general  plans  of  improvement. 

Present  project  is  to  contract  by  dikes  or  by  dams  closing  chutes,  so 
as  to  give  a  channel  of  6  feet  in  depth  below  Little  Rock  and  2  feet  in 
deptli  above  Little  Rock,  and  to  protect  this  channel  by  revetment  of 
caving  banks 

For  the  works  already  constructed,  adopted  in  1888  as  part  of  the  gen- 
eral project,  there  had  been  appropriated  up  to  1886  $128,500,  which 
has  been  applied  to  those  works.  From  the  appropriation  for  the 
general  imi)rovement  of  the  river,  including  allotments  therefrom  for 
the  above  works,  there  was  expended  up  to  June  30,  1893,  $545,288.24. 

Long  reaches  of  the  river  are  still  unimproved.  The  works  above 
Dardanelle  have  removed  the  bar  in  front  of  that  place.  Dikes  at  vari- 
ous shallow  crossings  have  deepened  the  channel.  Deep  water  has 
been  held  against  the  river  front  at  Little  Rock.  The  bar  above  Piue 
Bluff  has  been  removed,  and  the  caving  bank  at  that  city  has  been 
protected  by  revetment. 

The  expenditures  for  the  fiscal  year  1894  have  been  for  consolidation 
and  repair  of  existing  works,  except  one  dike  at  Crystal  Hill,  whose 
effect  upon  the  channel  has  not  yet  been  tested. 

July  1,  1893,  halauce  unexpended $109,711.76 

Received  on  account  of  Hale  of  U.  S.  quarter  boats  Vorktown  and  Greenwich  5, 000. 00 

114,711.76 
June  30,  1894,  amount  expended  during  fiscal  year 98, 835. 83 

July  1,  1894,  balance  unexpended 15,  ^75. 93 

July  1,  1894,  outstanding  liabilities 479.68 

July  1,  1894,  balance  available 15.396.25 

.\mount  approi^riated  by  act  of  August  17,  1894 250, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 265, 396  25 

f  Aniouikt  (estimated)  required  for  completion  of  existing  project 2, 972,  479. 00 

I  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June 

i      30,  1896 260,000.00 

Submitted  in  compiinnce  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(Sec  Appendix  W  2.) 

3.  Fourche  Le  Fevre  River,  Arkansas. — This  stream  was  obstructed  by 
snags,  drift  racks,  and  overhanging  timber,  and  also  by  shoals  of  rock 
and  gravel. 

The  adopted  project  was  for  the  usual  snagging  operations  and 
removal  of  shoals  by  blasting  and  dredging. 

On  this  project  has  been  expended,  up  to  June  30,  1893,  $32,508.50. 

A  channel  to  Perry ville,  navigable  for  light-draft  boats  at  a  stage  of 
the  Arkansas  Kiver  reading  6  feet  on  the  Signal  Service  gauge  at  Little 
Eock,  has  been  secured.  ,    ^r^r^io 
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There  have  been  no  ox)eratioiis  in  the  field  during  the  fiscal  year  1894. 

Jnly  1,  1893y  balance  unexpended $4,491.50 

June  30,  1894;  amount  expended  during  fiscal  year 3, 071. 46 

July  1,  1894,  balance  unexpended 1,420.04 

July  1,  1894,  outstanding  liabilities 5.00 

July  1,  1894,  balance  available 1,415.04 

(See  Appendix  W  3.) 

4.  Petit  Jean  River ^  Arkansas. — This  stream  was  obstructed  by  snags, 
drift  racks,  overhanging  timber,  and  by  rocky  shoals. 

The  original  project  (1886)  was  for  the  usual  snagging  operations  to 
Danville,  45  miles. 

Additional  project  (1888,  completed  in  1891)  was  for  removal  of  a  por- 
tion of  ledges  at  Slaty  Crossing  and  Bobinsons  Eidge.  On  this  work 
had  been  expended,  up  to  June  30, 1893,  $6,007.50. 

Under  tbis  project  a  navigable  channel  had  been  cleared  to  Eocky 
Crossing,  18  miles. 

During  the  fiscal  year  1894,  the  clearing  has  been  extended  to  Dan- 
ville, Ark.,  completing  the  original  project  as  regards  the  present  con- 
dition, no  results  of  snagging  being  more  than  temporary. 

July  1,  1893,  balance  unexpended $3,492.50 

June  30, 1894,  amount  expended  during  fiscal  year 3, 30(5. 84 

July  1,  1894,  balance  unexpended 185. 66 

July  1, 1894,  outstanding  liabilities 8.00 

July  1,  1894,  balance  available 177.66 

(See  Appendix  W  4.) 

5.  White  RiveTj  Arkansas. — Before  improvement,  this  river  wsw 
obstructed  by  snags,  overhanging  timber,  and  shoals. 

The  adopted  project  includes  the  usual  snagging  operations,  blasting, 
and  dredging,  and  the  contraction  of  the  channel  by  wing  dams. 

Under  this  project  there  bad  been  expended,  from  appropriations  for 
this  river  and  for  separate  reaches  of  it,  up  to  June  30, 1893,  $247,198.49. 
This  has  resulted  in  material  improvement  of  navigation. 

The  operations  of  the  fiscal  year  1894  have  been  snagging  and  the 
consti  notion  of  G  dikes.  The  snagging  has  been  an  aid  to  navigation. 
The  effect  of  the  dikes  has  not  yet  been  reported. 

July  1,  1893,  balance  unexpended $48,801.51 

June  30,  1894,  amount  expended  during  fiscal  year 40, 756. 65 

July  1,  1894,  balance  unexpended 8, 044. 86 

July  1,  1894,  outstanding  liabilities 501. 69 

Jnly  1,  1894,  balance  available 7,543.17 

Amount  appropriated  by  act  of  August  17, 1894 *52, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 59, 543. 17 

{Amount  (estimated)  req  uired  for  completion  of  existing  project 36, 815. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


(See  Appendix  W  5.) 
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6.  Cache  River ^  Arkunsan. — In  its  original  condition  this  channel  Tras 
obstructed  by  snags,  overhanging  timber,  and  shoals. 

The  inoject provides  for  tho  UMual  snagging  op^^rations. 

On  this  work  there  lind  been  expended,  up  to  June  30, 1893, $9,825.58. 

This  expenditure  had  resulted  in  obtaining  a  fair  channel  to  James 
Ferry,  about  78  miles  above  the  mouth. 

The  operations  of  the  fiscal  year  1894  have  exteiide<l  the  ch<annel  to 
the  White  and  Black  River  Valley  Railway  bridge,  about  8G|  miles 
from  the  moutli,  and  also  in  removing  fallen  timber  below  James  Ferry, 
which  had  resulted  IVom  a  stonn  in  June,  1893. 

July  1,1893,  balaiuo  nnexpemhMl $1,174  42 

June  30, 1894,  ainoiiiit  oxpemletl  during  fiscal  year 1, 062. 41 

.July  1 ,  1894,  bnlanr-o  unoxi>eiided 112. 01 

July  1, 1894,  oulHt:tn(Hi)g  Uabilities 4.  OO 

July  1,1894,  baJaiuo  available "108.01 

(  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1896      5, 000. 00 
<  Submitte<l  in  couiplianro  with  requiremeuta  of  sections  2  of  river  and 
(     harbor  acts  of  1860  and  1867  and  of  sundry  civil  aot  of  March  3,  1893. 

(See  Appendix  W  6.) 

7,  Black  Iiire)\  Arlavsas  and  Mhsouri. — Before  improvement  this 
river  was  obstructed  by  snags,  overhanging  timber,  and  shoals. 

The  adopted  i)roject  has  been  for  snagging  operations  and  the  closing 
of  chutes  by  dams. 

On  this  project  had  been  expended  from  the  separate  appropriations 
made  for  tbitwiver  up  to  June  30,  1893,  $71,897.32.  This  expenditure 
has  rendered  navigation  easier. 

Operations  of  the  fiscal  year  1894  have  been  snagging  in  two  bad 
bends,  leaving  the  river  clear  as  far  as  the  mouth  of  Current  River, 
about  149  miles. 

July  1,  1893,  balance  unexpended $3,002.68 

Juno  30,  18SM,  aiaount  expended  during  fiscal  year 2, 498. 27 

July  1,  1894,  balance  unex)>ended 1, 104. 41 

July  1,  1894,  outstanding  liabilities 52.00 

July  1,  1894,  balance  available 1,052,41 

Amount  appropriates!  by  act  of  August  17,  1894 9, 500i  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10,552  41 

{Amount  (estimated)  required  for  work  annually 8,  000-00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  8,' 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ©f  river  and 
harbor  acts  of  18C6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  W  7.) 

<s\  Current  River^  Arhansaa  and  Missouri, — The  report  upon  which  the 
appropriation  of  August  17,  1894,  for  this  work  is  based  was  made  to 
(•oin])ly  with  the  requirements  of  the  river  and  harbor  aet  of  Septem- 
ber 10,  1890.  The  examination  was  made  under  the  direction  of  Capt. 
II.  S.  Taber,  Corps  of  Engineers,  and  the  report,  dated  December  11, 
1890,  of  results  was  submitted  to  Congress  and  printed  in  House  Ex. 
Doe.  No.  157,  Fifty-first  Cong.,  second  session;  also  in  annual  report  of 
this  office  Ibr  1891,  pages  2()65-'71.    The  plan  of  improvement  recom- 

*0f  the  appropriation  made  for  White  Kiver,  Arkansas,  by  the  river  and  harbor 
act  of  August  17,  1894,  $2,(;0{)  may,  in  the  discretion  of  the  Secretary  of  War,  be 
expended  in  renioviutj  obstructions  in  Cache  River.  ,     r>.r>.^ir> 
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mended  consisted  of  reiBoviDg  snags  and  overbanging  trees,  bnilding 
wing  daiDd^  and  contemplated  buikling^and  equipping  one  small  band- 
pn>|>el)e<l  snag  boat,  at  a  total  estimated  cost  ot  $-10^000. 

Amount  appropriated  by  act  of  Aagnst  17,  18&4 •   $8, 000. 00 

{Amount  (estimated)  reqnired  for  completion  of  existing  project 2, 000. 00 
AnKKiDt  thatcan  beprotitably  expended  in  ilscal  year  ouding  June 30, 1896      2, 000. 00 
Snbniitted  in  compliance  with  requirementa  of  sections^  of  river  and 
harbor  aett  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1803. 

9.  St,  Francis  RitfeVy  Arkansas, — This  river  wjis,  prior  to  improve- 
ment, obstrncted  by  snags,  drift,  overhanging  timber,  and  shoals. 

The  adopted  project  has  been  for  the  usual  snagging  operations. 

Under  this  project  there  has  been  expended  from  the  separate  appro- 
priations made  for  this  river,  $31,752.47. 

This  has  resulted  in  amelioration  of  the  difficulties  of  navigation. 

-  The  operations  of  the  fiscal  year  1894  have  been  working  twice  over  the 
reach  between  Madison  and  Marked  Tree,  about  122  miles  in  length. 

July  1,  1893,  balance  nnexpende<l $4, 247. 53 

Becetvefl  on  account  of  deposit  made  by  Capt.  H.  8.  Taber .16 

4,247.69 
Ju»e30y  IS&if  amount  expended  dnhng  fiscal  year 3,796.12 

Jnly  1, 1894,  balance  unexpended 452. 57 

July  1,  1894,  outstanding  liabilities 50. 00 

July  1,  1894,  b:ilanreav.ailable 402.57 

Amount  appropriate*l  by  act  of  August  17,  1894 *8, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 8, 402. 57 

{Anionnt  (estimated)  req uircd  for  work  annually .• 8, 000. 00 
AmcHint  that  can  be  profitably  expended  in  fiscal  3*ear  ending  June  30, 1896      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  *4  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  8.) 

10.  8t.  Francis  River^  Missouri. — Before  improvement  this  section  of 
river  was  obstrncted  by  snags  and  overhanging  timber. 

The  project  for  its  improvement  provides  for  the  usual  snagging 
operations. 

Under  this  project  there  had  been  expended  up  to  June  30, 1803, 
$10,510.01 .    This  exi)enditure  had  resulted  in  some  relief  to  navigation. 

Ko  operations  have  been  carried  ou  during  the  fiscal  year  1894.  Of 
the  balance  remaining,  $2,000  is  held  for  purchase,  under  provisions  of 
the  river  and  harbor  act  of  September  19,  1890,  of  the  cut-oli'  canal 
owned  by  the  Dunklin  County  Transx>ortation  Company. 

Jnly  1.  18f>3,  balance  nnexx>ende<l $2, 983. 99 

Juiic  30,  1894,  amount  expended  daring  fiscal  year 802. 56 

July  1,  1894,  balance  unex^icuded 2,181.43 

Jnly  1,  1894,  outstanding  habilities 5.00 

July  1,  1894,  balance  available 2,176.43 

Amount  appropriated  by  act  of  AnguHt  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 176. 43 

(See  Appendix  W  0.) 

•  In  addition  to  this  sum,  $75,000  is  appropriated  by  th«  act  of  August  17,1894,  to 
be  <*3tpende<l  under  the  MiKKi8si]>pi  Kiver  Commission,  for  the  prevention  of  the  for- 
mation of  a  cut  through  to  the  St.  Francis  Hiver  by  the  action  of  the  overfiowwat^ 
fnnn  the  Mississippi  Hivcr.  Digitized  by  VjOO^LL 
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REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER  ;  rMPROVB- 
MENT  OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  OF  GASCONADE  AND  OSAGB 
RIVERS,  MISSOURI,  AND  OF  KASKASKIA  RIVER,  ILLINOIS. 

This  district  was  in  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of 
Engineers,  with  Lieut.  Chester  Harding,  Corps  of  Engineers,  under 
his  immediate  orders,  since  May  3,  1894;  Division  Engineer,  Col.  C.  B. 
Comstock,  Corps  of  Engineers. 

1.  Removing  snags  and  wrecks  from  Mississippi  River. — Before  this 
work  was  inaugurated  the  navigation  of  the  river  was  very  much  inter- 
fered with  by  numerous  snags,  logs,  etc.,  which  had  lodged  in  the 
channel,  and  to  which  a  new  accession  was  brought  down  on  each  rise 
of  the  river,  thus  constantly  adding  new  and  unknown  obstructions  to 
those  already  there.  A  large  number  of  wrecks,  dangerous  to  naviga- 
tion, also  occupied  the  channel. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824,  and  the  project  adopted  consisted  in  building  boats  suit- 
able for  removing  the  snags,  etc.,  and  operating  them  whenever  the 
stage  of  water  was  favorable  for  the  work,  and  funds  were  available. 

The  total  amount  expended  for  this  purpos^e  can  not  be  definitely 
given,  as  previous  to  the  ai)propriation  made  by  act  of  March  3, 1879, 
a  general  amount  was  appropriated  to  be  applied  to  several  streamsas 
their  needs  required.  From  March  3,  1879,  when  the  first  specific 
approi)ri}ition  was  made,  up  to  June  30,  1893,  $930,758  bad  been 
expended  for  this  purpose.  This  expenditure  materially  improved  the 
navigation  of  the  river  and  lessened  the  danger  to  boats.  During  the. 
fiscal  year  ending  June  30,  1894,  the  sum  of  $88,110.22  was  exi>ended 
upon  the  improvement.  Two  snag  boats  were  employed  in  removing 
the  obstructions  to  navigation  between  the  mouth  of  the  MiNSOuri  Kiver 
and  New  Orleans. 

The  boats  worked  a  total  of  sixteen  months,  removing  3,057  snags, 
cutting  down  22,801  trees,  removing  19  drift  piles,  and  5  wrecks,  and 
traveling  a  total  distance  of  15,330  miles. ' 

The  work  accomplished  during  the  year  has  been  of  great  benefit  to 
navigation  and  commerce.  Formerly  the  wrecking  of  steamboats  from 
running  a'gaiust  snags  was  of  frequent  occurrence,  but  since  the  snag 
boats  have  been  regularly  at  work  such  wrecks  have  been  seldom 
heard  of. 

The  boats  were  thoroughly  overhauled  during  the  past  spring,  and 
necessary  repairs  made  to  them. 

An  annujil  appropriation,  not  to  exceed  $100,000,  for  carrying  on 
this  work,  was  made  by  the  act  of  August  11, 1888.  Under  this  appro- 
priation the  two  snag  boats  will  patrol  the  river,  and  remove  obstruc- 
tions whenever  necessary  for  them  to  do  so. 

Amount  drawn  nuder  section  7,  act  of  August  11, 1888 $100,000.00 

June  30, 1894,  amount  expended  during  fiscal  year 88, 116.23 

June  30. 1894,  outstanding  liabilities 136. 24 

June  30, 1894,  amount  to  revert  to  the  Treasury 11, 747. 54 

July  1, 1894,  amount  available  for  fiscal  year  1894-'95 100,  000. 00 

(See  Appendix  X  1.) 

J2,  Mississippi  River  between  Ohio  and  Missouri  rivers. — The  original 
condition  of  the  navigable  channel  of  this  i)ortion  of  the  Mississippi 
River,  before  the  work  of  improvement  was  begun,  was  such  that  the 
natural  depth  at  low  water  was  in  many  places  from  3^  to  4  feet.    The 
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channels  were  divided  by  islands  which  formed  sloughs  and  secondary 
channels,  through  which  a  good  deal  of  the  volume  of  flow  was  diverted 
to  the  detriment  of  navigation. 

The  first  work  for  improvement  began  in  1872,  and  was  continued  for 
a  number  of  years  as  appropriations  were  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confiniug 
the  low-water  volume  to  a  single  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable  to  do  so. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881,  and 
contemplates  reduction  of  the  river  width  approximately  to  2,600  feet 
below  St.  Louis,  the  natural  width  oeing  m  many  cases  from  1  to  1^ 
miles.  The  method  employed  is  the  building  up  of  new  banks,  out  to 
the  line  desired,  from  the  solid  matter  brought  down  by  the  river  and 
which  is  collected  by  means  of  hurdles.  The  banks,  both  new  and  old, 
are  revetted  where  necessary. 

The  object  of  the  improvement  is  to  obtain  a  minimum  depth,  at 
standard  low  water,  of  6  feet  from  the  mouth  of  the  Missouri  to  St 
Louis  and  of  8' feet  irom  St.  Louis  to  the  mouth  of  the  Ohio. 

The  amoimt  expended  to  include  June  30,  1893,  was  $4,364,570.32, 
and  the  result  of  the  work  was  that  but  httle  difficulty  was  experienced 
through  the  improved  portions,  and  then  onlj'^  at  extreme  low  water. 
For  stages  of  water  above  4  feet  on  the  St.  Louis  gauge  there  was  gen- 
erally a  depth  of  at  least  6  feet  in  the  channel,  excepting  at  Pulltight, 
which  will  be  referred  to  fiirther  on. 

The  amount  expended  during  the  past  fiscal  year  was  $825,919.86, 
which  resulted  in  further  improvement  of  the  channel. 

A  persistent  bar  at  Pulltight,  about  9  miles  below  St.  Louis,  and 
upon  which  in  the  fall  of  1892  there  was  but  4^  feet  depth  at  stan- 
dard low  water,  was  improved  so  as  to  afford  a  depth  of  at  least  8  feet 
at  the  same  stage.  The  work  of  improvement  carried  on  during  ^he 
year  was  as  follows: 

At  Horsetail^  just  below  St.  Louis,  2,845  feet  of  bank  protection  was 
partly  completed  on  the  west  side  and  a  series  of  7  hurdles,  aggre- 
gating 4,340  linear  feet,  built  on  the  east  side. 

Head  of  Carrolls  Island  to  Jim  Smith's, — This  reach  of  river  is  about 
9  miles  long,  and  embraces  the  localities  known  as  Carrolls  Island; 
Twin  Hollows,  east  and  west;  Pulltight;  Chesley  Island;  and  Jim 
Smith's.    The  work  done  was  as  follows  : 

At  Carrolls  Island^  4  hurdles  built,  aggregate  length  2,160  feet. 

Twin  Hollows^  east. — Minor  repairs  and  extensions  of  the  revetment 
built  in  1882  and  years  following;  9,420  square  feet  of  new  revetment 
built. 

Twin  Hollows,  west. — Hurdles  were  extended  and  repaired,  and  6 
hurdles,  aggregating  2,410  feet  in  length,  were  built. 

Pulltight. — Seven  hurdles,  of  an  aggregate  length  of  6,645  feet,  built, 
1  hurdle  extended  750  feet,  and  some  extensions  made  of  existing 
hurdles. 

Chesley  Island. — The  new  bank  formed  by  hurdles  behind  the  island 
was  protected  and  the  revetment  at  head  of  island  completed,  and  that 
on  east  bank  of  islantl  repaired. 

Rush  Tower, — This  reach,  which  extends  from  the  head  of  Calico 
Island  to  Brickey's  Mill,  37^  miles  below  St.  Louis,  includes  a  number 
of  detached  works,  viz:  Protection  of  west  side  of  the  island;  hurdles 
on  east  side  near  James  Landing;  hurdles  on  west  side  below  Kennett's 
Castle;  bank  protection  from  Osborne  Field  to  Durfee's  Landing;  hur- 
dles below  Durfee's,  and  works  projected  for  regulating  the  river  at 
Fish  Bend.  Kone  of  these  works  have  been  completed.  ^OOglC 
BNG  94 17 
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Work  in  this  reach  during  the  fiscal  year  consisted  in  repair  of  hnr- 
dle  No.  3,  on  west  side,  between  Kennett^s  Castle  and  Perry  Towhead, 
and  in  1,970  feet  of  extension  of  the  bank  protection,  Osborne  Field  to 
Durfee's,  though  this  extension  was  not  entirely  completed. 

Fort  Chartres. — This  reach,  extending  from  Brickey's  Mill  to  the  head 
of  Turkey  Island,  43  miles  below  St.  Louis,  includes  protection  ot'  the 
left  bank  below  Sycamore  Landing  and  a  series  of  hurdles  to  close  the 
chute  west  of  Bruce  Island. 

The  work  of  the  season  in  this  reach  consisted  principally  in  exten- 
sion of  the  bank  protection  3,750  feet,  and  in  building  6  new  hurdles- 
of  an  aggregate  length  of  0,375  feet  at  Bruce  Island. 

The  total  of  construction  work  done  during  the  year  is  as  follows: 

LiDoar  feet 

Hurdle  built 25, 52^ 

Hurdle  repaired 1, 400 

Bank  protection  (revetment)  built  complete 632 

Bank  protection  (revetment)  partly  built,  including  extensions  and  repairs..  21,235 
Considerable  new  floating  plant  was  also  built. 

The  original  estimated  cost  of  the  work,  as  revised  in  1883,  is 
$16,397,500. 

Of  the  works  constructed  to  date  it  may  be  said  that  they  have  been 
of  great  benefit  to  navigation. 

July  1,  1893,  balance  unexpended $1,023,763.01 

June  30,  1894,-  amount  expended  during  fiscal  year 825, 919. 8ft 

July  1,  1894,  balance  unexpended 197, 843. 15 

July  1,  1894,  outstanding  liabilities $28,459.12 

July  1,  1894,  amount  covered  by  uncompleted  contracts.. .     69, 022. 07 

97,481.19 


July  1,  1894,  balance  available •100,361.96 

An^ount  appropriated  by  sundry  civil  act  of  August  18, 1894 758, 333. 33 

Amount  available  for  fiscal  year  ending  June  30,  1895 '. .        858, 695. 29 


Amount  (estimated)  required  for  completion  of  existing  project 10, 250, 833. 34 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 758,333.33 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  2.) 

3.  Harbor  at  St  LouiSy  Mo. — St.  Lonis  Harbor  is  abont  18  miles  long 
and  divided  into  two  nearly  equal  parts  by  the  Eads  bridge.  The  upper 
part,  included  between  the  bridge  and  the  northern  limits  of  the  city, 
is  about  10  miles  in  length. 

Three  miles  above  the  Bads  bridge  is  the  Merchants  bridge.  The 
lower  part  of  the  harbor,  included  between  Eads  bridge  and  River  Des 
Peres,  is  8  miles  long.  The  channel  in  this  part  of  the  harbor  has 
sufficient  depth  and  accessible  landings  at  all  points.  Good  depth 
exists  above  the  Merchants  bridge. 

Congress,  by  act  approved  September  19, 1890,  appropriated  8182,000 
for  this  harbor. 

The  navigable  reach  between  the  Eads  bridge  and  Merchants  bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
adopted  for  improvement  of  the  harbor  under  the  appropriation  of  1890 
consisted  in  a  contraction  of  the  waterway  between  those  bridges  to  a 


*  Of  this  amount  but  $60,515.22  is  at  present  available  for  the  works  now  in  prog- 
ress, $39,846.74  being  allotted  for  special  work  at  Ste.  Genevieye,  Capo  Girardeau, 
and  Cairo.  Digitized  by  V^OOgie 
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width  of  about  2,000  feet,  in  order  to  concentrate  the  flow  upon  the  bara 
and  thu8  cause  scour  to  the  depth  desired.  The  contraction  works 
consisted  of  a  series  of  hurdles  extending  out  from  the  Illinois  shore, 
the  object  of  the  hurdles  being  to  collect  deposits  of  material  brought 
down  during  floods  and  thus  build  up  a  new  bank  to  the  line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
ending  June  30, 1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles,  and  has  resulted  in  considerable  increase  in  channel 
depth,  with  corresponding  benefit  to  navigation.  Soundings  made  in 
December,  1893,  when  che  river  stood  at  zero  of  the  gauge,  showed  a 
navigable  depth  of  11  feet  in  the  improved  channel. 

Amount  expended  upon  the  work  to  July  1,  1893,  $150,530.21. 

The  small  expenditure  during  the  last  fiscal  year  was  for  the  usual 
low-water  survey. 

The  full  amount  of  the  estimate  for  improvement  of  this  part  of  the 
harbor  has  been  appropriated.  With  the  balance  remaining  it  is  pro- 
posed to  repair  damage  that  may  occur  to  the  hurdles  from  ice  and 
drift  and  to  extend  tnem  wherever  found  necessary  to  do  so. 

July  1,  1893,  balance  unexpended $31,469.79 

July  30,  1S94,  amount  expended  daring  fiscal  year 231. 82 

July  1,  1894,  balance  unexpended 31,287.97 

July  1,  1894,  outstanding  liabilities 230.04 

July  1,  1894,  balance  available 31,007.93 

(See  Appendix  X  3.) 

4,  Oasconade  River ^  Missouri. — The  navigation  of  this  stream,  before 
its  improvement  was  undertaken  by  the  Government,  was  seriously 
obstructed  by  snags,  logs,  and  leaning  timber,  and  at  times  almost 
suspended  on  account  of  numerous  shoal  crossings.  Snags  are  liable 
to  be  found  after  every  flood,  which  also  carries  more  or  less  drift.  The 
latter  is  apt  to  be  deposited  at  the  shoals  or  at  other  points,  causing 
trouble  to  rafts  and  steamers. 

Improvement  by  the  Government  began  in  1880.  The  project  adopted 
contemplated  the  removal  of  snags  and  logs  from  the  channels,  and  of 
leaning  timber  from  the  banks  of  the  river  when  necessary,  and  con- 
struction of  wing  dams  and  training  walls  to  concentrate  the  flow  of 
water  upon  the  shoal  crossings. 

The  amount  expended,  to  include  June  30, 1893,  was  $47,039.40,  which 
resulted  in  quite  generally  freeing  the  river  of  snags  and  leaning  tim- 
ber from  its  mouth  to  Arlington,  a  distance  of  110  miles. 

Amount  expended  during  the  i>ast  fiscal  year,  $2,018.95,  which 
resulted  in  completing  the  removal  of  snags  and  trees  over  the  distance 
named. 

The  sum  of  $10,000,  is  estimated  for  the  fiscal  year  ending  June  30, 
1890,  to  be  expended  in  continuing  removal  of  obstructions  and  in  build- 
ing wing  dams  where  necessary. 

Jnly  1,  1893,  balance  unexpended • $2,860.60 

June  30,  1894,  amount  expended  during  fiscal  year 2, 018. 95 

July  1,  1894,  balance  unexpended 811. 65 

July  1,  1894,  outstanding  liabilities 12.00 

July  1,  1894,  balance  available 829.65 

Amount  apxiropriated  by  act  of  August  17,  1894 *  5, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30,  1895 '. . .       5, 829. 65 

*  To  be  expended  by  the  Missouri  River  CommissiiFn.  ^  o 


V 


260         REPORT   or   THE   CHIEF   OF   ENGINEERS,  U    8.  ARMY 

(  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  $10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  4.) 

5.  Osage  River^  Missouri. — The  project  for  improvement  of  this 
stream,  adopts  in  1871,  has  consisted  in  removal  of  obstructions  to 
navigation,  as  snags  and  leaning  timber,  and  in  deex>ening  channels 
over  shoals  by  means  of  dredging,  and  construction  of  cross  and  wing 
dams  to  concentrate  the  flow  of  water  over  shoal  places.  The  first 
efforts  were  expended  in  an  attempt  to  deepen  the  water  over  the 
shoals  by  dredging.  After  this  the  method  consisted  in  construction 
of  wing  dams  and  training  walls,  to  regulate  the  width  of  waterway 
for  the  low- water  discharge  of  the  river.  Snags  and  other  obstructions 
found  in  the  channel  were  also  removed,  and  leaning  timber  was  cut 
from  the  banks. 

Before  improvement  of  the  river  was  undertaken  by  the  Government, 
the  channels  were  so  obstructed  by  snags,  trees,  and  shoals  as  to  make 
navigation  precarious  at  high  stages  of  water  and  almost  impossible  in 
some  portions  of  the  river  at  low-water  stage.  Every  high  stage  of 
water  carries  more  or  less  snags  into  the  channel,  besides  causing  scour 
of  banks,  resulting  in  new  obstructions  which  have  to  be  removed. 

The  amount  expended  to  June  30,  1893,  was  $215,573.60,  which 
resulted  in  benefiting  the  navigation  from  the  mouth  to  Osceola,  Mo., 
a  distance  of  about  230  miles.  The  lower  60  miles  of  the  river  were 
the  most  beneiited. 

The  amount  expended  during  the  past  fiscal  year  was  $3,639.25. 
This  resulted  in  further  improvement  and  in  clearing  the  river  of  ob- 
structions from  its  mouth  to  Mill  Shoal,  about  15  miles  above  Osceola. 

Construction  of  a  lock  and  dam  near  the  mouth  of  the  river  was 
authorized  by  the  river  and  harbor  act  of  September  19, 1890.  The 
land  for  the  lock  was  condemned  during  the  year. 

The  sum  estimated  for  the  fiscal  year  ending  June  30,  1896,  is  to  be 
appUed  as  follows:  To  removal  of  obstructions,  $10,000;  to  construc- 
tion of  lock  and  dam,  $55,000. 

July  1, 1893,  balance  nnexpeuded $94,426.50 

June  30, 1894,  amount  expended  dnnng  fiscal  year 3,639. 25 

July  1, 1894,  balance  unexpended 90,787.26 

July  1, 1894,  outstanding  liabilitieB 744.22 

July  1, 1894,  balance  available 90,043.03 

Amount  appropriated  by  act  of  August  17,1894 *46,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 136, 043.  OS 

{Amount  (estimated)  required  for  completion  of  lock  and  dam 64, 000. 00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1896   65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  5.) 

6,  Kaslcdskia  River,  Illinois, — The  original  condition  of  this  river  was 
such  that  navigation  at  low  water  was  almostif  not  entirely  suspended 
by  reason  of  snags,  shoals,  and  bars,  and  depended  to  a  great  extent, 
as  to  its  duration,  on  the  stage  of  water  in  the  Mississippi  Eiver.  The 
least  depth  found,  when  the  St.  Louis  gauge  read  6.5  feet,  wa«  9  inches 


*  To  be  expended  by  the  Missouri  River  Commission. 
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over  what  is  called  the  "Nine- Mile  Shoal,"  6  miles  above  its  mouth,  which 
virtually  "blocked"  the  river  at  low  water.  At  high  water  navigation 
was  possible  as  far  up  as  New  Athens. 

The  first  appropriation  for  improving  the  river  was  in  1890,  and  the 
project  adopted  for  its  improvement  consisted  in  excavating  a  channel 
through  the  shoals  of  such  depth  as  would  insure  a  low- water  naviga- 
tion of  36  inches,  and  in  the  removal  of  snags  and  obstructions  from 
the  channel,  at  an  estimated  cost  of  $10,500.  Congress,  by  act  of  Sep- 
tember 19,  1890,  appropriated  $6,000  for  the  improvement.  A  further 
appropriation  of  $4,500  was  made  by  the  act  of  July  13, 1892. 

The  amount  expended  upon  the  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1893,  was  $9,108.11.  The  result  of  the  expendi- 
ture was  the  excavation  of  a  channel  75  feet  wide  and  36  inches  deep 
at  low  water  at  Nine-Mile  Shoal,  and  a  channel  00  feet  wide  and  34 
inches  deep  at  Evansville  Shoal,  the  excavated  rock  having  been  util- 
ized in  constructing  dikes  to  concentrate  the  flow  of  water  in  the  cuts. 
A  'large  number  of  snags,  trees,  rack  heaps,  and  logs,  and  several 
rocks  were  also  removed  from  the  stream  between  Baldwin  bridge  and 
Cox's  Ferry.  This  work  was  of  great  benefit  to  the  commerce  of  the 
river^ 

Amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
^1,352.69. 

The  work  of  the  fiscal  year  under  the  small  balance  available  con- 
sisted in  further  removal  of  obstructions  from  the  channel  at-Evans- 
ville  and  Nine-Mile  Shoals  and  from  the  river  between  those  shoals,  the 
length  of  stream  worked  over  being  about  8  miles.  The  dikes  con- 
structed in  1891  were  also  repaired.  This  work  correspondingly 
increased  the  facilities  for  navigation,  and  the  result  of  all  the  work 
done  to  date  is  that  steamboats  are  enabled  to  navigate  this  stream 
at  lower  stages  and  for  low- water  seasons  of  greater  length  than  for- 
merly was  the  case. 

The  full  amount  of  the  original  estimate  having  been  appropriated, 
no  ftirther  appropriation  is  here  asked  for. 

July  1, 1893,  balance  unexpended $1,391.89 

June  30, 1894,  amount  expended  during  fiscal  year 1, 352. 69 

July  1, 1894,  balance  unexpended 39.20 

(See  Appendix  X  6.) 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
RIVER  AND  MINNEAPOLIS,   AND   OF   GALENA  RIVER,   ILLINOIS. 

This  district  was  in  the  charge  of  Maj.  A.  Mackenzie,  Corps  of 
Engineers,  with  Lieut.  William  V.  Judson,  Corps  of  Engineers,  under 
his  immediate  orders;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of 
Engineers. 

1.  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River. — 
At  the  beginning  of  the  fiscal  year  there  was  available,  under  act  of 
August  11, 1888,  the  sum  of  $25,000. 

On  July  1  and  2,  from  July  10  to  October  28, 1893,  and  from  April  5 
to  June  30, 1894,  the  snag  boat  General  Barnard  was  employed  remov- 
ing snags  and  other  obstructions  and  assisting  interests  of  navigation 
between  Minneapolis  and  the  mouth  of  the  Missouri  Eiver. 

The  snag  boat  J.  0.  Parke  was  loaned  during  the  year  to  the  general 
improvement  and  wa«  employed  on  construction  work. 
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The  total  amount  expended  for  snag-boat  service  on  the  "Upper  Mis- 
sissippi River  between  Minneapolis  and  the  mouth  of  the  Missouri 
River  to  June  30,  1893,  is  $649,640. 

By  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
River  under  a  permanent  appropriation,  the  sum  so  expended  not  to 
exceed  $25,000  annually. 

*The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
River  during  the  calendar  year  1893  was,  approximately,  3,200,000  tons. 

The  amount  expended  during  fiscal  year  ending  June  30, 1894,  was 
$25,000. 

(See  Appendix  Y  1.) 

2.  Mississippi  River  between  Missouri  River  and  Minneapolis. — At  the 
beginning  of  the  fiscal  year  there  was  available  for  improvement  work 
between  the  limits  mentioned,  under  acts  of  July  13, 1892,  and  March 
3, 1893,  the  sum  of  $937,287.45.  Under  this  appropriation  is  carried 
on  the  improvement  of  through  navigation. 

Work  has  been  in  progress  under  approved  projects  since  1878,  and 
very  favorable  results  have  been  secured,  showing  that  with  a  contin- 
uance of  the  work  under  liberal  appropriations  the  low-water  channel 
of  the  Mississippi  River  between  St.  Paul  and  the  Missouri  River  can 
be  made  comparatively  deep,  available,  and  permanent.  The  interests 
for  which  the  improvement  is  being  made  are  very  large  and  important 
The  amount  of  freight  carried  during  1893,  including  the  logs  and 
lumber  floated  in  the  river,  aggregated,  approximately,  3,200,000  tons, 

'J  he  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  up  the  river  than  La  Crosse  or  Winonaj  and  in 
many  seasons,  at  points  much  lower  down,  their  progi'ess  was  checked 
or  seriously  hindered.  In  all  such  cases  through  freight  was  reshipped 
on  small  and  light-draft  boats  or  barges.  The  originally  adopted 
project  for  the  improvement,  which  has  not  been  materially  changed, 
proiK)sed  the  contraction  of  the  channel  or  waterway  by  means  of 
wing  and  closing  dams  to  such  an  extent  as,  by  means  of  the  scour 
thereby  caused,  to  afibrd  a  channel  of  sufficient  width,  and  of  a  depth 
of  4.5  feet  at  low  water,  to  be  eventually  increased  to  6  feet  by  further 
contraction. 

There  was  expended  on  the  permanent  improvement  of  through  navi- 
gation to  June  30,  1893,  the  sum  of  $4,077,029.12,  or  $5,031.25  per  mile. 
At  that  date,  and  for  several  years  previous,  the  condition  of  the  chan- 
nel was  such  as  to  permit  the  passage  of  the  largest  boats  at  very  low 
stages  through  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  by  day's  labor  and 
use  of  Government  i)lant  between  St.  Paul  and  Lake  P^pin;  between 
Minneiska  and  Genoa;  at  Rock  Island  Rapids;  between  Keithsburg and 
Montrose;  between  Quincy  and  Clarksville,  and  between  the  Illinois 
and  Missouri  rivers;  and  by  contract  between  Smiths  Bar  and  Lake 
Pepin;  between  Genoa  and  Prairie  du  Chien;  between  Glenhaven  and 
Dubuque;  between  Dubuque  and  Clinton ;  between  Keokuk  and  Quincy; 
at  Quincy  Bay;  between  Quincy  and  Hannibal;  between  Clarksville 
and  Hamburg;  between  Hamburg  and  Cap  aii  Gris,  and  between  Cap 
au  Gris  and  the  mouth  of  the  Illinois  River.  The  work  of  the  year  has 
resulted  in  increased  width  and  depth  of  channel  wherever  operations 
were  carried  on. 
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Jaly  1 ,  1893,  balance  nnexpended 1 $1, 217,  846. 20 

June  30,  1891,  amount  expended  during  fiscal  year 924,  386. 78 

July  1,  18^,  balance  unexpended 293, 459. 42 

J  uly  J ,  1894,  outstanding  liabilities $10, 623. 16 

July  1,  1894,  amount  covered  by  uncompleted  contracts'.         141,902.05 

152, 525. 21 

July  1 ,  1894,  balance  available 140, 934.  21 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 866, 666.  67 

Amount  available  for  fiscal  year  ending  June  30,  1895 1,  007,  600. 88 

f  Aniouut  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno 

1     30,1896 866,666.67 

j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  Y  2.) 

3.  Dea  Moines  Rapids,  Mississippi  River. — This  work  was  commenced 
in  1867.  The  adoj.)ted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  long,  and  lor  cutting  an  open  channel  in  the  rock  bed  of  the 
river  over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in 
August,  1877,  and  has  been  in  operation  since  that  time.  Several 
patches  of  rock  above  grade  in  the  open  canal  were  removed,  which  com- 
pleted the  approved  project  and  exhausted  the  appropriation.  There 
has  been  appropriated  and  allotted  for  this  work  the  sum  of  $4,574,950. 
The  net  cost  to  the  United  States  has  been,  to  the  time  of  its  comple- 
tion, $4,560,361.82. 

July  1,  1893,  balance  unexpended $2,681,45 

June  30,  1894,  amount  expended  during  fiscal  year 2, 681. 45 

(See  Appendix  Y  3.)  ».q   -. 

4.  Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  DocJc.-^ 
During  the  past  year  the  Des  Moines  Kapids  Canal  was  open  for  navi- 
gation 238  days,  during  which  time  there  passed  through  it  619  steam- 
boats and  312  barges,  carrying  14,752  passengers,  43,182  tons  of  mer- 
chandise, and  83,6o0  bushels  of  grain.  There  also  passed  through  the 
canal  117,360,783  feet,  B.  M.,  of  lumber,  and  42,112,415  lath. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 
The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  March  3,  1881. 
The  amount  expended  during  the  year  was  855,356.48. 
(See  Appendix  Y  4.) 

5.  Operating  and  care  of  Oalena  River  improvemeyit^  Illinois, — This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River,  was 
purchased  by  the  United  States  in  March,  1894,  under  provisions  of 
act  6f  Congress  of  September  19,  1890,  at  a  cost  of  $100,000.  The 
United  States  took  possession  on  March  12,  1894,  and  the  lock  was  in 
operation  from  that  date — except  during  high'  water — to  the  close  of 
the  fiscal  year. 

There  passed  through  the  lock  167  steamboats  and  barges,  carrying 
1,420  passengers  and  1,228  tons  of  merchandise. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  under  an 
indefinite  appropriation  made  by  act  of  Congress  approved  July  5, 1884. 

The  amount  expended  during  the  year,  was  $635.68. 

(See  Appendix  Y  5.) 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA ;  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTA- 
RIES TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH, 
MINNESOTA  AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT 
ST.   PAUL. 

This  district  was  in  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1,  Mississippi  River  above  Falls  of  St.  Anthony,  Minnesota.-^ThQ 
project  was  adopted  in  1875.  The  river  was  divided  into  3  sections. 
First  section,  Falls  of  St.  Anthony  to  St.  Clond,  78  miles,  improvement 
to  be  by  wing  dams  and  dredging;  estimated  cost,  $144,067.50.  Sec- 
ond section,  St.  Cloud  to  Conradi  Shoal,  42  miles;  improvement  to  be 
by  wing  dams,  removal  of  bowlders,  and  4  locks  and  dams;  estimated 
cost,  $1,957,785.75.  Third  section,  Conradi  Shoals  to  Grand  Eapids, 
217  miles,  improvement  to  be  by  dredging,  removal  of  bowlders,  and 
wing  dams;  estimated  cost,  $54,127.50.  Total,  $2,156,578.76.  In  1889, 
the  estimate  for  improving  the  upper  130  miles  of  the  third  section  was 
placed  at  $63,000. 

The  first  two  appropriations  (those  of  1874  and  1876)  aggregating 
$45,000,  were  expended  upon  the  first  section,  but  steamboat  naviga- 
tion having  been  discontinued  over  that  reach,  the  third  appropriation 
was  applied  to  the  upper  130  miles  (Aitkin  to  Grand  Rapids)  of  the 
third  section,  as  were  also  the  appropriations  of  1881, 1882,  and  1888. 
In  1890  Congress  appropriated  $18,000  for  the  completion  of  the 
improvement  between  Aitkin  and  Grand  Rapids,  as  recommended  in 
the  annual  report  of  1889.  This  amount  was  expended  and  accom- 
plished the  desired  object,  and  also  extended  the  improved  channel 
from  Aitkin  to  Brainerd,  55  miles.  Before  improvement  the  stream 
between  Aitkin  and  Grand  Rapids  was  so  obstructed  that  navigation 
w^s  difficult  and  at  times  almost  impossible  for  steamers  of  lightest 
draft. 

Total  expenditures  to  June  30, 1893,  including  outstanding  liabilities, 
were  $46,000  on  first  section  and  $62,994.77  on  upper  180  miles  of  third 
section.  There  is  now  a  general  depth  of  3  feet  at  low  water  in  the 
channel  above  Brainerd.  This  result,  although  not  the  5  feet  called  for 
in  the  project,  is  sufficient  for  all  present  navigation  requirements.  In 
dry  seasons  the  three  completed  reservoirs  at  headwaters  of  Mississippi 
River  may  be  relied  upon  to  furnish  sufficient  water  and  depth  for 
boats  above  Brainerd. 

There  being  no  demand  at  present  for  navigation  between  the  Falls 
of  St.  Anthony  and  Brainerd,  no  further  appropriation  is  now  asked 
for.  The  opening,  during  the  winter  of  1889-'90,  of  the  Duluth  and 
Winnipeg  Railroad  from  Duluth  to  the  Mississippi  River  has  resulted 
in  a  decrease  of  steamboat  traffic.  But  one  steamboat  now  runs  on  the 
river,  and  she  is  not  operated  regularly. 

July  1,  1893,  balance  unexpended $15. 58 

June  30, 1894,  amount  expended  during  fiscal  year 8. 18 

Jnly  1, 1894,  balance  unexpended 7.40 

July  1, 1894,  outstanding  liabilities 7.  40 

(See  Appendix  Z  1.) 

<5.  Reservoirs  at  headwaters  of  Mississippi  River. — The  object  of  the 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipitation 
of  winter,  spring,  and  early  summer,  to  be  systematically  released  so 
as  to  benefit  navigation  on  the  Mississippi  River  below  the  dams.     The 
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reservoir  project  is  the  outcome  of  surveys  and  examinations  made  in 
1869, 1874, 1878,  and  1879.  From  the  results  of  these  examinations  and 
farther  examinations  made  in  1880  the  first  cost  of  constructing  reser- 
voir dams  in  Minnesota  and  Wisconsin  was  placed  at  $1^809,083.  The 
cost  of  land  and  other  damages  to  result  from  construction  and  opera- 
tion of  the  proposed  dams  was  not  included  in  that  estimate,  as  they 
could  not  be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  head- 
waters of  the  Mississippi  Eiver  in  Minnesota,  that  locality  having  been 
selected  for  commencing  the  work  in  consequence  of  an  appropriation 
made  by  the  river  and  harbor  act  approved  June  14, 1880,  for  construc- 
tion of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota,  and  for 
other  reasons  given  in  Appendix  Y  to  the  Annual  Keport  for  1886.  By 
1886  four  of  the  reservoirs  had  been  created.  In  the  spring  of  1891  the 
construction  of  a  fifth  reservoir  at  Sandy  Lake  was  commenced,  and  one- 
lialf  was  built  by  the  fall  of  1892,  but  its  completion  has  been  delayed 
by  the  provision  in  the  river  and  harbor  act  of  Congress,  July  13, 1892, 
providing  for  a  navigable  pass  in  the  dam.  Plans  embodying  the  modi- 
fications were  drawn  and  submitted  to  a  Board  of  Engineers  for  exami- 
nation and  report.  The  Board  approved  the  plans  with  one  modification, 
and  the  work  is  now  in  progress. 

The  total  expenditures  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30, 1893,  including  examinations  at  proposed  dam  sites, 
land  damages,  amounts  paid  to  commissioners  in  attempted  settlements 
of  awards  to  Indians,  and  care  and  maintenance  of  the  works,  were 
$727,799.67. 

During  the  past  year  the  operations  have  been  operating  completed 
reservoirs,  continuing  construction  of  Sandy  Lake  Dam.  In  the  ofiftce 
maps  of  the  reservoir  watersheds  were  prepared  and  the  hydrological 
and  meteorological  data  were  tabulated. 

The  reservoirs  were  operated  in  1885-'93  during  the  seasons  of  low 
water  to  the  benefit  of  navigation  on  more  than  165  miles  of  the  Mis- 
sissippi River,  viz,  between  Grand  Rapids  and  Aitkin,  130J  miles,  and 
from  St.  Paul  to  some  distance  below  the  confluence  of  the  Mississippi 
and  St.  Croix  rivers. 

It  is  recommended  that  the  reservoir  system  be  placed  under  the 
operation  of  the  statute  which  provides  a  permanent  appropriation  for 
the  care,  operation,  and  maintenance  of  completed  structures  which 
benefit  commerce  and  navigation. 

Theoflacerin  charge  recommends  appropriations  aggregating  $130,000 
for  the  completion  of  the  Sandy  Lake  reservoir  dam,  construction  of  the 
Gull  Lake  reservoir  and  dam,  and  for  hydrological  and  meteorological 
observations  to  precisely  determine  the  effect  of  reservoir  water. 

July  1,  1893,  balance  unexpended $55,550.17 

June  30,  1894,  amount  expended  during  fiscal  year 50, 277. 59 

July  1,  1894,  balance  unexpended 5,272.58 

July  1,  1894,  outstanding  liabUitles 1,866.25 

July  1,  1894,  balance  available 3,406.33 

Amount  appropriated  by  act  of  August  17,  1894 51, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 54, 406. 33 

{Amount  (estimated)  required  for  completion  of  existing  project 983,  683. 50 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1896  115, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 
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3.  Chippewa  BiveVy  incltiding  Yellow  BankSj  Wisconsin. — ^The  plan  for 
improvement  of  the  Chippewa  River  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  from  Eau  Claire  to  the  con- 
fluence of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to  con- 
fine the  low-water  volume  to  a  channel  of  nearly  uniform  width  and 
depth.  The  general  plan  was  adopted  in  1877,  and  the  work  has  been 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less  as  to 
location  and  extent  of  dams,  jetties,  etc.  The  protection  of  the  Yellow 
Banks  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock.  The  object  of  the  Yellow  Banks  protection  is  to  pre- 
vent their  erosionand  thus  relieve  thechannel  of  the  Chippewa  River  and 
of  the  Mississippi  below  the  junction  of  the  two  streams  from  the  masses 
of  sand  contributed  by  those  banks.  The  plan  for  protecting  the  banks 
was  adopted  in  1883.  The  improvement  of  the  river  and  the  protection 
of  the  Yellow  Banks  were  regarded  as  separate  and  distinct  works 
until  the  act  of  August  11, 1888.  The  original  estimate  of  cost  as  made 
in  1875  was  $139,892.50.  The  last  revision  of  the  estimate,  made  in 
1888,  placed  the  cost  at  8272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of  the 
river  .was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insuffi- 
cient depth.  Tliese  latter-named  channels  were  contracted  into  one  of 
good  depth  by  means  of  long  parallel  jetties.  Generally,  wherever 
works  of  improvement  were  constructed  by  the  Government,  the  low- 
water  depths  were  increased  from  18  inches  to  3  or  4  feet,  and  the  gen- 
eral improvement  not  only  greatly  facilitated  the  passage  of  steamers 
and  rafts,  but  also  greatly  reduced  the  expense  of  rafting  manufac- 
tured lumber.  Localities  remaining  to  be  improved  have  a  least  depth 
in  the  channel  of  about  2  feet. 

No  work,  except  slight  repair,  has  been  done  at  the  Yellow  Banks 
since  1883,  when  4,978  linear  feet  of  bank  revetment  had  been  com- 
pleted, and  the  piling  for  3,275  feet  had  been  driven  ready  for  the  back- 
ing of  brush  and  stone. 

The  total  expenditures  from  the  commencement  of  operations  in  1877 
to  June  30, 1893,  including  outstanding  liabilities,  were  8171,022.76. 

During  the  past  year  the  injuries,  resulting  from  ice  dams,  to  the 
recently  constructed  dam  at  Eau  Galle  Flats  were  repaired.  Tlie  dam 
has  had  a  marked  efifect  on  the  channel  over  the  Eau  Galle  Flats.  Rafts 
are  now  able  to  pass  without  trouble. 

July  1,  1893,  balance  unexpended $1, 125. 56 

June  30, 1894,  amount  expended  during  fiscal  year 1,  075. 82 

July  1, 1894,  balance  unexpended 40.  74 

July  1, 1894,  outstanding  liabilities 49.74 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 90, 737. 72 
Aniountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    60, 000. 00 
Submitted  in  compliance  "with  requireraentfl  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Z  3.) 

4.  St.  Croix  River y  Wisconsin  and  Minnesota. — The  original  project  and 
original  estimate  for  this  improvement  were  based  upon  a  survey  ma^c 
in  1874,  when  the  river  was  at  a  high  stage  of  water  and  but  compar- 
atively  few  obstructions  to  be  seen.     It  contemplated  removal  of 
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snags,  bowlders,  sand  bars,  etc.,  and  contraction  of  low-wat^r  channels 
from  Taylor  Falls  to  the  confluence  of  the  river  with  the  Mississippi 
into  one  of  nearly  uniform  width.  Estimated  cost,  $21,758.  At  low 
water,  however,  the  channel  had  in  many  places  but  2  feet  depth,  and 
steamers  and  barges  made  their  way  hs  best  they  could  among  the 
obstructions;  at  times  it  was  impossible  for  them  to  get  over  the  shoal 
places.  Following  a  low- water  survey  made  in  1879,  the  estimate  was 
revised  in  1880, 1882,  and  1889.    The  last  aggregated  $129,700. 

The  total  expenditures  to  June  30,  1893,  including  outstanding 
liabilities,  were  $106,012.21. 

The  effect  of  the  work  of  improvement  has  been  to  secure  a  least 
depth  of  3  feet  on  the  improved  bars  above  Stillwater  and  4  to  5  feet 
on  the  bars  below  that  place.  Generally,  it  may  be  said  of  this 
improvement  that  at  many  points  navigation  has  been  rendered 
permanent  where  formerly  it  was  uncertain,  and  that  in  other  i>laces  it 
has  been  made  practicable  where,  before  improvement,  it  was  impossible. 

In  the  improved  parts  of  the  river  above  Stillwater  there  is  a  low- 
water  depth  in  the  channel  of  2  feet;  below  Stillwater  there  is  a  good 
channel  with  a  least  depth  of  4  feet. 

The  work  of  improvement  during  the  last  year  has  consisted  in 
dredging  in  the  channel  over  Hudson  Bar.  The  work  at  Hudson 
enabled  the  raft  boats  with  their  large  tows  to  more  easily  make  the 
ran  over  the  bar. 

July  1, 1893,  balance  unexpended $2, 828. 95 

Jime  30, 1894,  amount  expended  during  fiscal  year 2, 823. 36  • 

July  1, 1894,  balance  unexpended 5. 59 

July  1, 1894,  outstauding  liabilities , : . . .  5^  59 

Amount  appropriated  by  act  of  August  17, 1894 4,'OWjOO  - 

r  Amount  (estimated)  required  for  completion  of  existing  project 14, 200. 00 

J  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    14,  200. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  abt  of  March  3, 1893. 

(See  Appendix  Z  4.) 

5.  Minnesota  Biver^  Minnesota. — From  18G7  to  1873  Congress  appro- 
priated $77,500  for  improving  the  Minnesota  Eiver.  The  appropriations 
were  applied  to  removing  snags  and  bowlders,  so  as  to  afford  a  least 
depth  at  low-water  stage  of  2  to  3  feet.  In  1874  a  survey  was  made 
from  the  mouth  of  the  river  to  South  Bend,  a  distance  of  about  116 
miles,  to  determine  the  practicability  of  improving  the  navigation  by- 
means  of  canals,  locks,  and  dams.  Based  upon  this  survey,  estimates 
were  made  for  five  locks  and  datns,  and  removal  of  snags,  etc.,  at  a  cost 
of  $733,868.03,  the  cost  of  removing  snags,  etc.,  being  therein  placed  at 
$34,585.10,  including  contingencies.  Following  this  report.  Congress 
made  three  appropriations  ot  $10,000  each,  by  acts  approved  March  3, 
1875,  August'  14, 1876,  and  June  18, 1878,  which  sums  were  applied  to 
clearing  the  river  of  obstructions  below  South  Bend. 

The  expenditures  to  June  30, 1879,  were  $117,457. 

From  1879  to  1893  no  work  for  improvement  of  the  river  has  been 
undertaken.  Under  the  appropriations  above  named,  the  removal  of 
obstructions  cleared  the  way  over  long  stretches  of  the  river  between 
Minnesota  Falls  and  a  point  about  30  miles  below  Henderson  (16.7 
miles  above  Shakopee).  Little  or  no  use  was  made  of  the  cleared  chan- 
nels, as  there  was  not  sufficient  water  in  the  channel  to  permit  navi- 
gation during  low-water  periods.    The  rapidly  caving  banks  on  the 
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upper  section  of  this  stream  cause  snags  and  leaning  trees  to  form,  so 
that  channels  that  were  cleared  of  them  thirteen  years  ago  are  more  or 
less  encumbered  with  them  to-day. 

Amount  expended  to  June  30, 1893,  including  outstanding  liabilities, 
$117,644.99. 

Previous  to  the  fall  of  1893  no  expenditures  had  been  made  for  the 
improvement  of  the  lower  part  of  the  river,  which  affords  much  better 
facilities  for  river  traffic  than  the  upper  part. 

From  Shakopee  to  the  Mississippi  the  river  is  deep  except  on  two 
bars.    There  are  few  snags  on  this  reach. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000 
for  improving  the  Minnesota  Eiver,  including  the  protection  of  the 
banks  opposite  the  borough  of  Belle  Plaine.  It  appearing,  from  an 
examination  made  in  September,  1888,  that  the  sum  was  inadequate 
for  the  purposes  named,  its  expenditure  for  work  of  improvement  was 
deferred  until  the  further  wishes  of  Congress  in  the  matter  might  be 
known. 

The  river  and  harbor  act  of  July  13,  1892,  made  the  sum  available 
for  the  improvement  of  the  river,  omitting  the  requirement  for  opera- 
tions at  Belle  Plaine.  It  was  expended  during  September,  October, 
and  November,  1893,  at  the  mouth  in  closing  the  main  outlet  of  the 
river,  by  a  dam  of  brush  and  stone  and  dredging  a  channel  through 
the* Fort  Snelling  chute.  This  plan  of  improvement  was  adopted  in 
order  to  take  advantage  of  the  fall,  during  low  stages,  of  1 J  feet  between 
the  Mississippi  and  Minnesota  rivers  at  Fort  Snelling.  The  improve- 
ment, when  permanently  completed,  will  raise  during  low  water  the 
pool  from  Shakopee  to  the  mouth  (24  miles)  IJ  feet,  and  will  extend 
navigation  to  the  lower  end  of  the  town  of  Carver,  30  miles  above  the 
mouth.  Owing  to  the  incomplete  state  of  the  improvement  at  the 
mouth  the  long  continued  high  water  of  last  spring  damaged  the  work 
to  a  considerable  extent.  Ko  funds  are  now  available  for  continuing 
the  improvement. 

July  1,  1893,  balance  unexponded $9,873.55 

Juue  30,  1894,  amount  expended  during  fiscal  year. 9, 283. 05 

July  1,  1894,  balance  unexpended 590.50 

July  1,  1894,  outstanding  liabilities 16.50 

July  1,  1894,  balance  available 574.00 

{Amount  (estimated)  required  for  completion  of  existing  project 693, 868. 63 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896  100. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Z  6.) 

6.  Red  River  of  the  North,  Minnesota  and  North  Dakota. — The  project 
for  improvement  of  this  river  from  Breckemidge  to  the  northern 
boundary  line,  adopted  in  1877,  modified  in  1887,  and  amended  as  to 
cost  in  1883, 1887,  and  1893,  consists  in  removal  of  snags,  leaning  trees 
and  bowlders,  and  in  dredging  channels  through  the  bars,  at  an  esti- 
mated cost  of  $307,320. 

Before  improvement  the  ruling  depth  on  the  bars  between  Moorhead 
and  Goose  Eapids  at  ordinary  low  water  was  but  1 J  feet,  and  below 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the 
navigation  was  at  all  times  difi&cult. 

The  work  to  June  30,  1893,  has  resulted  in  opening  a  channel  3  feet 
deep  at  ordinary  low  water  and  60  feet  wide  from  Moorhead  to  Grand 
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Forks,  except  a  stretch  of  15  miles  at  and  near  upper  end  of  Goose 
Rapids,  and  a  4-foot  channel  at  low  water,  60  feet  wide,  from  Grand 
Forks  to  the  boundary  line;  also  in  the  removal  of  snags  and  trees 
between  Moorhead  and  Abercrombie  so  as  to  afford  a  safe  passage  for. 
steamers  between  those  points  during  high  and  medium  stages  of 
water. 

The  total  amount  expended,  including  outstanding  liabilities,  to  June 
30, 1893,  was  $234,828.29. 

Dredging  operations  were  confined  during  the  past  fiscal  year  to  the 
first  twenty-four  days  in  July,  in  which  time  the  improvement  on  Goose 
Eapids  Flats  was  completed.  This  extended  the  dredged  channels 
1  mile. 

July  1,1893,  balance  unexpended $7,960.50 

July  30, 18d4,  amount  expended  during  fiscal  year 7,  607. 44 

Julv  1, 1894,  balance  unexpended 353. 06 

July  1,1894,  outstanding  liabilities 250.76 

July  1, 1894, balance  available *. 102.30 

Amount  appropriated  by  act  of  August  17,  1894 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15, 102. 30 

{Amount  (estimated)  required  for  completion  of  existing  project 52, 320. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    52, 320. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Z  6.) 

7.  Gauging  Mississippi  River  at  or  near  St.  Paul,  Minn. — The  Board 
of  Engineers  to  whom  was  referred  the  project  for  the  application  of 
$37,500  appropriated  by  the  river  and  harbor  act  of  August  6, 1886, 
for  reservoirs  at  head  waters  of  Mississippi  Kiver,  recommended  in 
their  report,  dated  May  24, 1887,  "that  such  gaugings  be  made  at  or 
near  St.  Paul  during  the  annual  operation  of  the  reservoirs  as  shall 
determine  accurately  the  discharge  at  that  point  at  critical  periods." 
(P.  1692,  Annual  Keport  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaug- 
ings, and  provided  for  them  as  follows: 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St.  Paul 
during  the  annual  operation  of  said  reservoirs  as  shall  determine  accurately  the  dis- 
charge at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appropriation 
for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolution 
of  the  twenty -first  of  February,  eighteen  hundred  and  seventy-one,  upon  the  appli- 
cation of  the  Chief  of  Engineers,  the  Secretary  of  *War  is  hereby  authorized  to  draw 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury  for 
such  sums  as  may  be  neccessary  to  do  such  work,  not  to  exceed  in  the  aggregate  for 
each  year  the  amount  appropriated  in  this  act  for  such  purpose :  Provided,  hoicever, 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report  of 
the  Chief  of  Engineers. 

Gaugings  were  not  made  until  the  fall  of  1889,  although  an  allot- 
ment of  $900  for  the  fiscal  year  ending  June  30, 1889,  had  been  made. 
On  account  of  the  lateness  in  the  season  and  the  condition  of  the  river 
it  was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  $600,  $900,  $900,  $500,  and  $500,  made  for  the  fis- 
cal years  1889-'90,  1890-'91,  1891-'92,  1892-'93,  and  1893-'94  were 
applied  to  gauging  the  Mississippi  Eiver  at  St.  Paul  and,  when  neces- 
sary, the  Minnesota  River  at  its  mouth.  .    OOQie 

During  the  past  fiscal  year  159  gaugings  have  beeh^MISafeL       o 
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Jnlyl,  1893 $113,99 

Amouut  allotted  for  fiscal  year  euding  J une  30,  1894 500. 00 

613.99 
June  30,  1894,  amonu t  expended  during  fiscal  year 592. 06 

July  1,  1894,  balance  unexpended 21.93 

July  1,  1894,  outstanding  liabilities 21.93 

Amount  allotted  for  fiscal  year  ending  June  30, 1895 500. 00 

(See  Appendix  Z  7.) 

IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OF 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 

This  district  was  in  the  charge  of  Capt.  Harry  F,  Hodges,  Corps  of. 
Engineers;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  MiSHOuri  River  hettceen  the  Great  Falls,  Montana,  and  Siovx  City, 
lotca, — Between  the  Great  Falls  and  Fort  Benton,  37  miles  below,  the 
channel  is  unnjlvigabJe,  being  obstructed  by  rocks  and  having  a  very 
steep  slope.  Ko  effort  has  ever  been  made  to  improve  it  and  none  is 
contemplated. 

Between  Foit  Benton  and  Carroll,  168  miles  below,  the  river  has 
fairly  stable  banks  and  a  gravelly  or  rocky  bed.  The  difficulties  in 
Davigation  pre  due  to  the  shallow  water  and  steep  slope  on  certain 
ripples,  and  to  rocks  in  the  channel.  The  low- water  dei)th  was  origi- 
nally less  than  30  inches. 

Below  Carroll  the  river  becomes  muddy,  with  unstable  banks  and  a 
shifting  channel.  The  difficulties  in  navigation  arc  chiefly  due  to  sand 
bars,  to  snags,  and  to  the  width  of  the  river,  which  is  so  great  in  places 
as  to  leave  little  available  depth. 

l^he  minimum  low-water  depth  changes  from  year  to  year  with  the 
shifting  bars.  It  was  originally  suf^cient  to  maintain  a  considerable 
coiinmeree. 

The  approved  project  contemplates  a  detailed  topographical  survey 
from  Fort  Benton  to  Sioux  City,  the  removal  of  bowlders  and  construc- 
tioa  of  cut  oft'  and  wing  dams  between  Fort  Benton  and  Carroll,  and 
the  removal  of  snags  and  similar  obstructions  and  the  construction  of 
two  ice  harbors  between  Carroll  and  Sioux  City.  Rectification  work 
at  Pierre  and  Yankton  has  been  authorized  by  Congress,  but  is  not 
yet  projected,  as  no  funds  are  available  for  it. 

The  present  project  dates  from  the  appropriation  of  1882.  Up  to 
June  30, 1803,  a  sum  of  $673,443.43  had  been  spent  in  carrying  it  out. 
Before  its  adoption  a  sum  of  about  $230,000  had  been  spent  in  surveys 
and  local  work  under  no  general  project. 

The  results  of  this  expenditure  were  as  follows:  Above  Carroll  the 
principal  obstructions  had  been  removed  and  the  worst  shoals  deepened, 
giving  a  low  water  depth  of  30  inches  at  the  improved  places  and 
making  the  channel  much  easier  to  run.  Further  work  was  suspended^ 
navigation  having  ceased  on  this  reach. 

Below  Carroll  a  fleet  of  three  snag  boats  had  been  organized  and  put 
at  work  removing  obstructions,  the  place  for  one  ice  harbor  had  been 
selected  at  Rockhaven,  K.  Dak.,  and  the  plans  prepared. 

The  field  work  of  the  survey,  extending  over  1,477  miles  of  river,  had 
been  nearly  finished,  the  plotting  about  three-fourths  finished,  and  the 
printing  begun. 

The  expenditures  in  the  year  ending  June  30, 1894,  have  resulted  as 
follows : 

The  field  work  of  the  survey  has  been  finished  and  the  printing 
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about  three- fifths  finished.  About  one- fourth  of  the  work  on  the  ice 
harbor  at  Rockhaven  has  been  done.  The  site  for  tbe  second  harbor 
has  been  fixed  at  tbe  mouth  of  the  Big  Sioux  Kiver,  and  a  proj^t  for 
the  construction  has  been  prepared. 

One  snag  boat  has  been  enlarged  and  fitted  with  steam  propelling 
power. 

The  high-water  discharge  of  the  river  has  been  measured  at  Sioux 
City  and  the  low-water  discharge  at  various  points,  and  the  necessary 
gauges  have  been  maintained. 

The  plant  has  been  cared  for  and  kept  in  repair. 

No  work  has  been  done  on  the  river  above  Carroll;  the  expenses  of 
the  snag  boats  have  been  defrayed  chiefly  from  the  si)ecial  appropria- 
tion for  their  maintenance. 

December  9, 1893,  received,  refuDdment  of  OYerpaymeDt $45. 48 

July  1, 1893,  balance  unexpended 160.127.47 

160, 172^^ 
Juno  30, 1894,  amount  expended  during  fiscal  year 67, 108. 47 

July  1, 1891,  balance  unexpended 93,064.48 

July  1, 1894,  outstanding  liabilities 17,092.44 

July  1, 1894,  balance  available 75,972.04 

Amount  appropriated  by  act  of  August  17, 1894 *110, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 i 185, 972. 04 . 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  f500, 000. 00 
<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  And  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  AA  1.) 

2,  Removal  of  snags  and  other  obstructions  in  Missouri  River  above 
Sioux  Cityj  Iowa, — The  approved  pi'oject  contemplates  the  use  of  the 
available  funds  fn  the  work  stated  on  that  part  of  the  Missouri  River 
above  Sioux  City  where  boats  may  be  running  and  where  it  is  most 
needed. 

But  one  appropriation  has  been  made  for  this  work,  that  by  the  sun- 
dry civil  act  of  March  3,  1893,  $50,000. 

The  fleet  of  three  snag  boats  which  had  been  maintained  from  the  gen- 
eral appropriation  for  improving  the  river  has  been  operated  daring  the 
year  from  this  special  appropriation.  Their  aggregate  time  was  equiva- 
lent to  309  working  days  for  one  boat.  The  total  results  were  1,035  snags 
removed  or  destroyed,  60  miscellaneous  obstructions  removed,  1,843 
trees  cut  on  caving  banks,  and  6,175  miles  of  river  passed  over.  The 
largest  of  the  boats  was  extensively  repaired  and  altered  during  the 
winter  and  spring. 

Julyl,  1893,  balance  nnoxpended $50,000.00 

Jnne  30, 1894,  amount  expended  during  fiscal  year 45, 483. 59 

July  1, 1894,  balance  unexpended 4,  516. 41 

July  J,  1894,  outstanding  liabilities $3, 390. 19 

Jnly  1, 1894,  amount  covered  by  iincompleted  contracts 1, 126. 22 

4,516.41 

(Amount  (estimated)  required  for  work  annually 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ax>pendix  AA  2.) 

•  Between  Stubbs  Ferry,  Mont.,  and  Sioux  City,      zed  by  V^OOQIC 
t  Exclusive  of  $50,000  annually  for  removal  of  snags,  etc.  ^ 
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3,  Examination  of  Missouri  River  between  Three  Forks  and  Canyon 
Ferry,  Mont.,  to  determine  availability  of  water  power. — The  river  and 
harbor  act  approved  July  13,1892,  appropriated  $2,500  for  an  examina- 
tion of  Missouri  Eiver  from  Tliree  Forks  to  Canyon  Ferry,  Mont.,  with 
a  view  of  determining  at  what  points,  if  any,  use  might  be  made  of 
water  power  for  manufacturing  and  other  purposes,  without  unreason- 
ably impairing  the  navigability  of  that  portion  of  the  river.  The 
examination  was  made  by  the  engineer  officers  in  local  charge  and  the 
report  thereon  was  made  by  Capt.  H.  F.  Hodges,  Corps  of  Engineers, 
January  22, 1894,  and  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  96,  Fifty-third  Congress,  second  session.  A  copy  is  also 
submitted  with  this  report  as  Appendix  A  A  3. 

Seven  sites  for  dams  for  water  power  were  located  and  surveyed 
and  a  description  of  them  is  given  in  the  report.  There  is  at  present 
no  navigation  on  this  portion  of  the  river,  but  it  could  probably  be 
made  available  for  boats  drawing  30  inches  were  there  a  demand  com- 
mensurate with  the  cost.  Lateral  canals  around  the  dams  are  pro- 
posed to  provide  for  future  navigation  and  the  dam  sites  are  located 
with  a  view  to  such  constructions.  In  order  to  secure  the  interests  of 
navigation  the  construction  and  location  of  the  dams  should  be  under 
the  supervision  and  approval  of  the  War  Department. 

By  act  of  Congress  approved  June  8, 1894,  the  Missouri  River  Power 
Company  was  authorized  to  construct  a  dam  across  the  Missouri  River, 
about  2  miles  below  Stubbs  Ferry. 

July  1,  1893,  balance  unexpended $2,500.00 

May  31.  1894,  deposited  credit  Treasurer  United  States $754. 01 

June  30,  1894,  amount  expended  during  fiscal  year 1, 745. 99 

2,500.00 

(See  Appendix  AA  3.) 

4.  Yellowstone  River,  Montana  and  North  Dakota. — Originally  the 
channel  of  the  river  was  so  obstructed  by  rocks,  swift  rapids,  sharp 
turns,  and  insufficient  depth  at  bars  as  to  be  nearly  impassable  to  any 
vessels  at  low  water. 

The  original  project  contemplated  rock  removal  at  various  points  of 
the  river  and  the  construction  of  closing  dams  and  wing  dams  at  some 
places  below  Glendive.    A  survey  was  also  projected. 

Up  to  June  30, 1892,  a  total  of  $103,029.13  had  been  expended  on  the 
improvement  and  $19,000  on  the  survey.  The  result  has  been  to  give 
a  navigable  channel  of  3  feet  in  depth  at  the  points  improved  above 
Glendive  and  3  feet  or  more  at  the  points  improved  below  that  place. 
The  survey  has  been  finished.  During  the  year  ending  June  30,  1893, 
no  work  has  been  done.  As  a  large  percentage  of  available  funds 
would  be  required  simply  to  initiate  work,  and  for  the  reason  that  there 
is  no  present  or  prospective  demand  for  aid  by  navigation,  the  project 
is  suspended  for  further  action  of  Congress.  There  was  formerly  a 
brisk  river  traffic.    There  is  none  now. 

July  1, 1893,  balance  unexpended $11,720  87 

June  30, 1894,  amount  expended  during  fiscal  year .29 

July  1, 1894,  balance  unexpended 11,720.58 

July  1, 1894,  outstanding  liabilities .17 

July  1, 1894,  balance  available 11,720.41 

(See  Appendix  AA  4.) 
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IMPROVEMENT  OF  OBION  RIVER,  TENNESSEE,  AND  OF  CUMBERLAND 
RIVER,  TENNESSEE  RIVER  ABOVE  CHATTANOOGA  AND  BELOW  BEE 
TREE  SHOALS,  AND  THEIR  TRIBUTARIES,  TENNESSEE  AND  KEN- 
TUCKY. 

This  district  was  in  the  charge  of  Capt.  John  Biddle,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Obion  River^  Tennessee. — This  stream  is  a  tributary  of  the  Missis- 
sippi  and  flows  wholly  within  the  State  of  Tennessee^  It  rises  in  the 
western  part  of  that  State,  runs  in  a  southwesterly  direction,  and  has 
a  length  of  about  75  miles.  An  examination  was  made  in  1880,  and  a 
survey  was  made  in  1891  under  provisions  of  river  and  harbor  act 
approved  September  19, 1890,  from  Obion  to  the  mouth  of  the  river 
(68.8  miles),  the  river  in  this  distance  having  a  fall  of  27  feet. 
.  The  obstructions  were  found  to  be  heavy  driffc,  snags,  overhanging 
trees,  and  a  tortuous  channel. 

The  project  consists  of  removing  surface  obstructions,  constructing 
wing  dams  at  the  worst  shoals,  straightening  the  channel  by  cutting 
through  several  sharp  "bends,'' making  the  ** cut-offs"  sufficiently 
wide  and  deep  by  clearing,  grubbing,  and  excavating,  closing  the  old 
channel  by  means  of  pile  and  brush  dams,  to  secure  a  navigable  chan- 
nel not  less  than  3  feet  deep  at  lowest  stages,  estimated  to  cost 
950,000. 

The  appropriation  of  $7,500  in  river  and  harbor  act  of  July  13, 1892, 
was  the  first  made  for  this  work  by  the  General  Government. 

The  total  amount  expended,  including  outstanding  indebtedness,  to 
the  close  of  the  fiscal  year  ending  June  30, 1893,  was  $5,466.99,  which 
has  resulted  in  securing  a  greatly  improved  channel  between  Obion 
and  Lane  Ferry,  Tenn.,  a  distance  of  about  22  miles,  by  clearing  away 
snags,  drift  gorges,  and  overhanging  trees. 

In  May,  1893,  a  small  steamboat  worked  up  from  Fleischhauer  mills 
with  two  barges  of  lumber,  etc.,  in  tow,  the  first  boat  to  ascend  this 
streMu  during  fifty  years. 

Channel  work  was  carried  on  during  the  fiscal  year  in  September, 
October,  and  November.  A  stretch  of  about  20  miles  below  Obion  was 
again  cleared  of  surface  obstructions,  thus  securing  safe  navigation. 
A  small  steamboat  is  now  plying  upon  the  Obion. 

The  amount  expended  during  the  fiscal  year  was  $1,797.69. 

July  1, 1893,  balance  unexpended $2,045.01 

Jane  30,  1894,  amount  expended  during  fiscal  year 1,  797. 69 

July  1,  1894,  balance  unexpended 247. 32 

July  1,  1894,  outstanding  liabilities 12. 00 

July  1, 1894,  balance  available 235.32 

Aiiioant  appropriated  by  act  of  August  17,  1894 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 735. 32 

*■  t 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of.  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  B  1.) 

^.  Tennessee  River — a.  Above  Chattanooga,  Tenn.  {188  miles). — This 
section  of  the  river  extends  from  the  mouth  of  the  Freuch  Broad 
Biver  to  Chattanooga,  and  is  usually  navigable  during  the  winter  and 
spring  months.  Examinations  were  made  in  1830  and  1871,  and  a 
detailed  instrumented  survey  in  1891-'93.  The  obstructions  were 
ENa.  94 18 
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described  as  "low- water  obstructions,"  consistingof  reefs,  rock,or  gravel 
bars,  and  snags,  etc.,  brought  down  by  freshets.  The  depth  of  these 
bars  varies  from  10  to  30  inches  at  a  low- water  stage,  the  current  being 
from  2  J  to  G  miles  per  hour. 

The  original  project,  under  which  the  work  is  still  carried  on,  was  to 
blast  a  channel  through  the  reefs,  reduce  the  gravel  and  sand  bars,  and 
to  deepen  the  water  on  the  bars  by  the  construction  of  wing  dams,  thus 
contracting  the  waterway  so  as  to  secure  a  safe,  navigable  channel  3 
feet  in  depth  at  average  low  water. 

The  report,  with  estimates,  of  the  ^^ careful  and  comprehensive  sur- 
vey" made  in  compliance  with  the  river  and  harbor  act  of  September 
19, 1890,  was  rendered  February  23,  1893,  and  is  printed  in  House  Ex. 
Doc.  No.  252.  Fifty-second  Congress,  second  session,  and  in  Rexwrt  of 
Engineers,  1893,  page  2333  et  seq.  Tlie  project  therein  submitted  is 
practically  the  same  as  that  now  in  force,  providing  for  a  3-foot  low- 
water  navigation  between  Chattanooga  and  mouth  of  French  Broad 
Eiver,  by  channel  excavation,  and  the  construction  of  wing  dams  to 
contract  the  waterway  at  low  water,  at  an  estimated  cost  of  $660,000. 

The  amount  expended,  including  outstanding  indebtedness,  to  June 
30, 1893,  was  $291,944.05,  wliich  expenditure  has  resulted  in  securing  a 
lengthened  season  of  navigation  for  steamboats  and  a  safer  channel  for 
the  passage  of  rafts  and  flatboats.  Of  the  43  obstructions  enumerated 
in  1830,  channel  work  has  been  carried  on  to  the  extent  of  improving  at 
least  29  of  them.  Owing  to  the  character  of  the  banks  these  improve- 
ments are  practically  permanent.  At  White  Creek  Shoals  the  longitu- 
dinal dam  has  been  lengthened  and  two  spur  dams  built,  causing  the 
removal  of  the  sand  bar.  At  Soddy  Shoals  the  channel  has  been 
cleared  of  surface  obstructions,  new  dams  built  and  old  dams  strength- 
ened, and  good  progress  made  in  drilling  and  blasting  the  roc;k  ledges 
or  reefs  forming  this  obstruction.  At  Caney  Creek  Shoals  the  building' 
of  riprap  dams  was  begun. 

During  a  part  of  July  of  the  present  fiscal  year  work  upon  the  dams 
was  continued  at  Caney  Creek  Shoals,  but  the  stage  of  water  remain- 
ing too  high  to  permit  of  carrying  on  work  to  advantage,  the  working 
force  was  transferred  to  the  French  Broad  River.  It  not  being  deemed 
advantageous  with  the  limited  funds  available  to  resume  operations  late 
in  the  season,  the  boats,  etc.,  were  dropped  down  to  Chattanooga  for 
winter  moorings  as  a  measure  of  economy. 

The  amount  expended  during  the  fiscal  year  was  $5,823.41. 

Jnly  1,  1893,  balance  unexpended $8, 567. 58 

June  30,  1894,  amount  expended  during  fiscal  year 5, 823. 41 

Jnly  1, 1894,  balance  unexpended 2,744:17 

July  1,  1894,  outstanding  liabilities 97.07 

Julyl,  1894,  balance  available 2,647.10 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 52, 647. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 600, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    65, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

6.  Beloic  Bee  Tree  SkoalSy  Alabama  {225  miles). — This  section  of  the 
river  is  generally  navigable  during  the  greater  part  of  the  year,  though 
several  obstructions  render  navigation  difficult  during  the  low- water 
season. 

No  instrumental  survey  has  been  made  of  this  section  of  the  river,' 
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nor  estimates  and  project  submitted  for  its  improvement,  and  it  is 
very  necessary  that  such  a  survey  be  made  to  obtain  data  whereon  to 
base  estimates  and  a  project  for  the  improvement  of  the  Lower  Ten- 
nessee. The  work  required  to  be  done  is  channel  excavation  and  con- 
struction of  wing  dams  to  widen,  straighten,  and  deepen  the  channel 
at  the  principal  obstructions. 

IJrhigston  Pointy  Kentucky, — The  river  and  harbor  acts  of  Septem- 
ber 10,  1890,  and  July  13, 1892,  each  appropriated  $25,000  for  the  pres- 
ervation of  Livingston  Point,  Kentucky,  which,  with  two  small  islands, 
forms  Paducah  Harbor,  at  the  mouth  of  the  river.  The  plan  of  improve- 
ment adopted  consisted  in  covering  the  wearing  slopes  of  the  banks 
with  a  revetment  of  stone  and  brush  and  the  construction  of  a  pile- 
and-stoiie  dike  along  the  crest  of  the  weakest  part  of  the  point,  where 
the  Ohio  cuts  through  at  high  stages  of  the  river. 

The  amount  expended,  including  outstanding  indebtedness,  to  June 
30, 1893,  was  $24,423.59.  This  expenditure  secured  the  construction 
of  the  dike  on  the  Ohio  side  for  a  distance  of  6G0  feet  across  the  wash- 
out near  the  extremity  of  the  point.  The  bank  protection  covers  a 
length  of  2,330  feet,  the  average  width  being  47  feet.  A  revetment  of 
brush  and  stone,  about  2,090  cubic  yards,  was  built  on  the  Ohio  bank 
to  prevent  its  washing  away.  The  above  si)ecified  work  was  done  under 
contract. 

During  the  fiscal  year,  the  work  under  contract  for  the  protection  of 
the  Ohio  bank  was  continueil  from  July  to  September;  about  7,365 
cubic  yards  of  stone  and  brush  being  placed  in  position.  The  contract 
was  closed  November  9,  in  accordance  with  its  terms.  On  examination, 
it  was  found  that  the  Tennessee  bank  was  also  wearing  away  and  must 
be  protected  mthout  delay.  Authority  was  asked  and  granted  to  revet 
the  Tennessee  bank  with  riprap;  about  9,117  cubic  yards  of  stone  was 
thus  placed  in  jwsition  during  August  and  September,  1893,  and  Jan- 
uary, 1894;  the  work  was  done  by  purchase  of  stone  in  open  market, 
defivered  in  plsice  on  bank. 

Total  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  was  $23,804.68. 

The  money  statement  is  included  in  that  for  improving  Tennessee 
Eiver  below  Chattanooga,  p.  284. 

(See  Appendix  B  B  2.) 

3,  JSiicassee  River,  Tennessee. — ^This  stream  rises  in  the  Blue  Eidge 
in  North  Carolina  and  Georgia.  It  flows  in  a  west-northwesterly  direc- 
tion, and  enters  the  Tennessee  Eiver  about  35  miles  above  Chattanooga 
and  148  miles  below  Knoxville.  On  examination  made  in  1874,  the 
channel  was  found  to  be  obstructed  by  rock  reefs,  gravel  bars,  snags, 
and  overhanging  trees. 

The  present  project  consists  in  narrowing  the  waterway  at  the  shoal 
places  by  building  wing  dams  and  excavating  the  reefs  and  gravel  bars 
and  removing  surface  obstructions  so  as  to  secure  a  channel  40  feet 
wide  and  2  feet  deep  at  ordinary  low  water  from  Savannah  Ford  to  the 
mouth  of  the  river,  about  43  miles. 

The  amount  expended  to  June  30, 1893,  including  outstanding  indebt- 
.  edness,  was  $36,449.89,  and  has  resulted  in  a  partial  improvement  of 
the  river,  securing  an  increased  depth  in  channel  and  the  removal  of 
surface  obstructions,  principally  below  Charleston.  Active  operations 
were  suspended  in  September,  1892,  the  funds  available  tor  channel 
work  being  then  exhausted. 

No  appropriation  was  made  by  the  river  and  harbor  act  of  July  13, 
1892,  for  the  Hiwassee  Eiver.  Digitized  by  V^OOg IC 
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July  1,  1893,  balance  unexpended $73.15 

June  30,  1894,  amount  expended  during  fiscal  year .22 

July  1,  1894.  balance  unexpended 72.93 

July  1,  1894,  outstanding  liabilities 23.04 

July  1,1894,  balance  available 49.89 

(See  Appendix  B  B  3.) 

4.  French  Broad  Bicer,  Tennessee, — ^This  stream  rises  on  the  western 
slopes  of  the  Blue  Kidge  in  North  Carolina,  and  enters  the  State  of 
Tennessee  at  Paint  Eock,  and  after  a  course  of  121  miles  in  that  State 
joins  the  Holston,  4  J  miles  above  Knoxville,  thus  forming  the  Tennessee 
Kiver.  By  examinations  made  in  1871  and  1876  the  river  was  found  to 
be  obstructed  by  rock  reefs,  sand  and  gravel  bars,  and  surface  obstruc- 
tions, such  as  bowlders,  snags,  and  overhanging  trees.  It  was  not 
deemed  practicable  to  improve  the  river  above  Leadvale,  but  from  this 
point  to  the  mouth,  a  distance  of  about  90  miles,  it  is  projected  to 
remove  all  surface  obstructions,  and  by  excavation  and  use  of  wing 
dams  to  secure  for  this  distance  a  channel  depth  of  2 J  feet  at  ordinary 
low  water.  Above  the  mouth  of  Nolichucky  River  (Leadvale)  to  the 
boundary  line  of  Tennessee  and  North  Carolina  a  system  of  locks  and 
dams  is  the  only  feasible  improvement,  but  the  amount  of  commerce 
does  not  warrant  such  an  expenditure. 

The  amount  expended  to  June  30,  1893,  including  outstanding 
indebtedness,  was  $52,523.48.  This  expenditure  has  resulted  in  the 
improvement  of  ten  of  the  principal  obstructions  below  Dandridge,  by 
deepening  and  clearing  £he  channel,  cx)nstructing  and  modifying  wing 
dams  and  revetting  the  banks  where  necessary.  At  Seven  Island 
Shoals  the  improvements  have  made  upstream  navigation  possible  at 
lower  stages  of  the  river.  A  general  deepening  of  the  channel  from  6 
to  10  inches  has  been  obtained.  At  Bryant  Shoals  navigation  has 
been  greatly  improved;  at  Hanging  Rock  Shoals  the  channel  has  been 
changed  from  the  north  to  the  south  side  of  Brabson  Island,  and  the 
new  channel  was  cleared  of  obstructions  without  detention  of  boats; 
eight  dams  were  built  aggregating  a  length  of  2,694  linear  feet,  and 
old  dams  repaired.    The  work  done  has  proved  effective. 

During  the  fiscal  year  channel  work  was  continued  and  consisted  in 
excavating  rock  at  Nichols  Reef ;  building  check  dam  and  180  feet  of 
spur  dam,  repairing  and  extending  old  dams,  and  revetting  bank  at 
Hanging  Rock  Shoals;  building  riprap  dam  at  DentoirShoals;  strength- 
ening old  dams  and  building  new  spur  dam  from  right  bank  just  below 
Zimmerman  Ford. 

The  amount  expended  during  the  fiscal  year,  was  $10,968.75. 

The  engineer  officer  in  charge  reports  that  $150,000,  the  estimate  of 
1870,  is  wholly  inadequate  to  do  the  work  projected,  and  recommends 
that  a  detailed  survey  be  made  to  obtain  the  data  necessary  to  deter- 
mine the  cost. 

July  1,1893,  balance  unexpended $11,390.08 

June  30,  1894,  amount  expended  during  fiscal  year « 10, 968. 75 

July  1,  1894,  balance  unexpended 361. 33 

July  1,  1894,  outstanding  liabilities 31.63 

July  1, 1894,  balance  available 329.70 

Amount  appropriated  by  act  of  August  17,  1894 •6,D00.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 329. 70 


*  Of  the  appropriation  of  $7,000  made  by  the  river  and  harbor  act  of  August  17, 
1894,  for  improving  French  Broad  and  Little  Pigeon  rivers,  $6.Q00|hafKbeeii,  j^otted 
to  the  French  Broad  River.  Di^itz^d^by  VjiOTDVl^^ 
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{Amount  (estimated)  required  for  completion  of  existing  project $82, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896    31, 000.00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  B  4.) 

J5,  Little  Pigeon  River j  Tennessee. — Little  Pigeon  Eiver  is  formed  by 
the  junction  of  its  East  Fork  and  South  Fork  at  Sevierville,  in  east 
Tennessee,  flows  in  a  northwesterly  direction  for  about  5  miles,  and 
empties  into  the  French  Broad  River  about  32  miles  above  Knoxville. 
The  stream  is  obstructed  by  rock  and  gravel  shoals  and  rapids,  and 
the  object  of  its  improvement  would  be  to  facilitate  navigation  during 
medium  and  higher  stages. 

An  examination  of  the  river  was  made  under  the  provisions  of  river 
and  harbor  act  of  September  19,  1890,  and  the  reports  thereon  were 
printed  as  House  Ex.  Doc.  No.  159,  Fifty-flrst  Congress,  second  session, 
and  as  Appendix  E  E  8,  Annual  Report,  Chief  of  Engineers,  1891. 

The  river  and  harbor  act  of  July  13,  1892,  provided  that  of  the 
$15,000  appropriated  for  improving  French  Broad  River,  $1,000  "  may 
be  used  in  removing  the  bar  or  shoal  in  Little  Pigeon  River.'^  This 
sum  has  been  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the 
river,  described  as  the  only  bad  shoal  below  Catlettsburg.  The  work 
of  reducing  the  obstructive  character  of  the  shoal  below  Catlettsburg 
was  begun  iu  October  at  Gass  Reef  by  removing  about  90  cubic  yards 
of  rock  from  the  channel  and  placing  the  same  in  riprap  dam.  The 
large  dam  in  slough  just  above  the  mouth  of  river  was  repaired,  and 
3  small  dams  built  across  the  small  slough  on  the  left  bank,  thus  hold- 
ing up  the  water  in  mouth  of  river  and  flooding  the  shoal  above. 

The  amount  expended  during  the  fiscal  year  was  $633.10. 

July  1,  1893,  balance  unexpended $1,000.00 

June  30,  1^,  amount  expended  during  fiscal  year 633. 10 

July  1,  1894,  balance  unexpended 366. 90 

Amount  appropriated  by  act  of  August  17,  1894 *1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 1,366. 90 

(Amount  (estimated)  required  for  completion  of  existinp^  project 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896      8, 000. 00 
Submittea  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  B  4.) 

6'.  Clinch  Biver^  Tennessee. — ^This  stream  rises  in  the  Cumberland 
Mountains  in  Virginia,  and  after  following  a  southwesterly  course 
empties  into  the  Tennessee  Eiver  at  Kingston,  104  miles  above  Chat- 
tanooga.   About  230  miles  of  the  river  flows  in  the  State  of  Tennessee. 

An  examination  was  made  iu  1875,  when  the  channel  obstructions 
were  found  to  be  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhang- 
ing trees. 

The  present  project  provides  for  channel  excavation,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams,  so  as  to  secure  a 
safe  navigable  channel  of  2  feet  at  ordinary  low  water  from  mouth  of 
river  to  Clinton,  about  70  miles,  and  of  IJ  feet  from  Clinton  to  Haynes 
or  Walkers  Ferry,  about  75  miles;  but  from  Haynes  to  the  Tennessee 
State  line,  85  miles,  the  only  work  practicable  is  to  remove  the  loose  rock 

*Of  the  appropriation  of  $7,000  made  by  the  river  and  harbor  act  of  August  17, 
1894,  for  improving  French  Broad  and  Little  Pigeon  rivers,  $1^000  has  been  allotted 

to  Little  Pigeon  Hiver.  .     r\r\nio 

*  Digitized  by  VjOOQ  IC 
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and  reduce  the  rock  ledges,  tbas  to  assist  flat  boat  navigation  during 
"rain  tides." 

The  engineer  officer  in  charge  reports  that  $50,000,  the  estimate  of 
1885,  is  wholly  inadequate  to  do  the  work  projected,  and  recommends 
that  a  detailed  survey  be  made  to  obtain  the  data  necessary  to  deter- 
mine the  cost. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1893,  including  outstanding  indebtedness,  was  $35,806.1!6,  and  has  . 
resulted  in  securing  a  reduction  of  the  rock  reefs,  the  removal  of  snags, 
drift,  etc.,  brought  down  by  the  annual  floods,  and  the  construction  of 
several  heavy  riprap  dams  above  and  below  Haynes.  A  safe  channel 
was  secured  at  stages  of  the  water  from  2  to  3  feet  lower  than  before  the 
improvements  were  begun.  Special  advantages  in  the  lower  river  have 
been  gained  at  Cloud  Shoals,  Hibb  Shosils,  Black  Shoals,  Bletcher 
Shoals,  and  at  Llewellyn  Shoals.  At  the  last-named  obstruction  safe 
navigation  is  reported  possible  at  a  stage  of  water  from  1  foot  to  IJ 
feet  lower  than  before  the  work  of  1892  was  begun.  Some  improve- 
ments were  also  made  in  1892  in  the  channel  at  Youngs  Island. 
Above  Ilaynes  improvements  were  made  at  Hunter  Shoals,  Sycamore 
Shoals,  Hopson  Shoals,  and  Straight  Shoals. 

Partial  examinations  were  made  below  the  mouth  of  Powell  River, 
and  later  below  the  mouth  of  Emory  River,  to  ascertain  in  part  what 
is  necessary  to  be  done  to  improve  the  channel  and  obtain  a  navigable 
2-fbot  low- water  depth. 

No  channel  work  was  practicable  during  the  present  fiscal  year  until 
November,  when  a  little  work  was  done  by  building  a  riprap  dam  near 
Givens  Ford,  about  one-half  mile  below  mouth  of  Emory  River, 

The  amount  exi)ended  during  the  present  fiscal  year  was  $904.28. 

Jnly  1, 1893,  balance  unexpemled $3,222.58 

Juno  30, 1894,  amount- expended  during  fiscal  year 904. 28 

July  1, 1894,  balance  unexpended 2, 318. 30 

July  1, 1894,  outstanding  liabilities 28.84 

Jnly  1,1894,  balance  available 2,289.46 

Amount  appropriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 789. 46 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 
Amount  that  can  be  ])rofi tably  expended  in  fiscal  year  ending  .1  une  30, 1896      8, 500.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  BBS.) 

7.  Cumberland  Eiver^  Tennessee  and  Kentucky — a.  Below  Nashville 
(191  miles), — An  examination  was  made  of  this  section  in  1871,  and  the 
channel  was  found  to  be  of  the  same  general  character  throughout  its 
entire  length  and  obstrncted  by  rock  reefs,  bowlders,  gravel,  and  sand 
bars,  snags,  and  overhanging  trees. 

The  original  project  provides  for  the  removal  of  the  surface  obstruc- 
tions and  deepening  the  channel  by  excavation  and  the  building  of 
wing  dams.  This  project  was  modified  in  188S,  on  the  recommendation 
of  a  Board  of  Engineer  Officers,  by  the  proposed  construction  of  a  pile 
dike^  with  crib  superstructure  for  the  improvement  of  the  channel  at 
the  mouth  of  the  river,  from  Smithland  to  the  deep  waters  of  the  Ohio, 
for  which  Congress  made  provision  in  river  and  harbor  act  of  Septem- 
ber 19, 1890.  A  survey  was  made  in  1889,  having  in  view  a  project  for 
the  radical  improvement  of  the  river  below  Nashyilleand*ito|a^cer- 
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tain  if  necessary  to  establish  locks  and  dams.''  Tlie  river  and  harbor 
act  of  July  13, 1892,  provided  for  the  selection  and  purchase  of  sites 
for  a  lock  and  dam  near  the  mouth  of  Harpeth  Biver.  This  forms  the 
initial  movement  for  work  under  the  modified  project,  which  now  con- 
.  sists  (first)  of  the  extension  of  the  lock  and  dam  system  of  the  Upper 
Cumberland  to  the  river  below  Nashville,  llie  plan  being  the  construc- 
tion of  locks  an<l  dams  extending  from  near  mouth  of  Ilarpeth  liiver 
(Lock  A)  to  Big  Eddy  Shoals  (Lock  G) ;  (second)  of  the  improvement  by 
dike  construction  and  bank  protection  at  the  mouth  of  the  river;  (third) 
of  the  channel  work  necessary  below  Big  Eddy  Shoals;  and  (fourth) 
snagging  and  removal  of  surface  obstructions  below  Nashville,  at  a 
total  estimated  cost  of  $1,904,500. 

The  total  amount  expended  to  June  30, 1893,  including  outstanding' 
indebtedness  and  amount  covered  by  contract,  was  $319,990.01.  This 
expenditure  has  resulted  in  obtaining  an  increased  depth  at  low  water, 
thereby  securing  a  lengthened  season  of  navigation,  combined  with 
greater  security  in  passage  at  some  of  the  worst  obstructions.  The 
cbannel  has  been  cleared  from  year  to  year  of  snags  and  other  surface 
obstructions.  At  the  mouth  of  river  by  contract  the  work  of  building 
dike  and  shore  protection  was  nearly  completed,  and  by  hired  labor  the 
old  spur  dams  were  removed  to  increase  tbe  channel  width,  and  the 
shore  of  Cumberland  Island  near  the  dams  and  the  Ixank  above  foot  of 
Island  opposite  the  Kentucky  mainland  were  protected  by  a  revetment 
of  pilea,  stone,  and  brush.  This  work  is  completed,  and  tlio  bank  is  now 
thought  to  be  i>ernianently  protected  from  erosion.  As  provided  by  act 
of  July  13,*  1892,  thcnecessaiy  sites  were  selected  and  approved  by  the 
Secretary  of  War  for  the  proposed  lock  and  dam  (A)  at  or  near  the 
mouth  of  Harpeth  Kiver. 

.  During  the  fiscal  year,  in  July  and  August,  2,000.27  cubic  yards  of  stone 
and  255  cords  of  brush  were  placed  in  x>osition,  completing  tbe  work 
under  contract  for  dike  construction  at  the  mouth  of  river;  contract 
was  terminated  on  August  20.  In  September  part  of  the  upper  dam 
was  removed  to  facilitate  the  passage  of  steamboats. 

The  sites  for  Lock  and  Dam  A,  about  2^  miles  below  mouth  ot  Harpeth 
Biver,  were  acquired  by  condemnation  in  the  United  States  district 
courts    Payment  has  been  made  for  the  lock  site. 

The  ampunt  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was,  for  general  improvement,  $734.61;  at  mouth  of  river, 
$5,796.06;  lock  and  dam  near  mouth  of  Harpeth  Biver,  $3,168.39;  total, 
$9,699.06. 

July  1,  1S93,  balance  unexpended $31,910.85 

June  30,  1894,  amount  expended  during  fiscal  year 9, 182. 86 

July  1,  1894,  balance  unexpeuded 22,736.99 

July  1,  1894,  outstanding liabUities 516.20 

July  1,  18W,  balance  available 22,220.79 

Amount  appiopriated  by  act  of  August  17,  1894 30, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 52, 220. 79 


Amount  (estimated)  i-equired  for  completion  of  existing  projc^ct 1, 894, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

h.  Above  Nashville. — From  Nashville  to  head  of  Smith  Shoals  {33? 
miles), — The  present  project  is  based  on  an  instrumental  survey  of  this 
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section  made  in  1883,  and  provides  for  the  complete  canalization  of  the 
river  from  Nashville  to  head  of  Smith  Shoals,  by  the  cone-tructiou  of 
23  locks  and  dams  below  Burnside,  and  7  locks  and  2  dams  at  Smith 
Shoals,  at  an  estimated  cost  of  $7,500,000.  Of  this  amount  1775,000 
has  been  appropriated. 

The  amount  expended  to  June  30,  1893,  including  outstanding 
indebtedness,  but  not  including  the  amount  pledged  under  contracts, 
was  9260,877.59;  of  the  amount,  $5,773.44  was  expended  at  Smith 
Shoals.  This  expenditure  has  been  applied  in  the  examinations  for 
sites  of  locks  and  abutment  of  Dams  Nos.  1,  2  (old  site),  3,  and  4;  in 
purchase  of  lock  sites  1  and  2  (old  site  No.  2),  and  abutment  of  Dam 
No.  3;  construction  of  lock-keeper's  house,  No.  1,  and  laying  masonry 
of  lock  and  abutment  of  Dam  No.  1;  in  building  cofferdam  at  old  site 
of  Lock  2,  and  i)ayments  for  plant;  in  payments  for  channel  work  below 
Burksville,  and  for  detailed  surveys  for  sites  for  proposed  locks  of  the 
Smith  Shoals  system  of  lockage. 

During  the  present  fiscal  year  3,440.58  cubic  yards  of  masonry  were 
laid  in  walls  of  Lock  1,  thus  completing  the  contract  of  Henry  F 
Holmes  of  October  17, 1890,  for  lock  construction. 

Authority  was  granted  in  March,  1893,  to  do  the  entire  work  by 
hired  labor  and  purchase  of  materials  in  open  market,  it  being  recom- 
mended by  the  engineer  officer  then  in  charge  as  being  more  advan- 
tageous in  time  and  money  to  the  work  than  the  contra'^t  system. 
Proposals  were,  however,  solic>ted  nnder  this  authority  for  supplying 
cut  stone  for  Locks  3  and  4  by  contract. 

Under  this  authority,  at  Lock  1,  by  hired  labor,  3,600  cnbic  yards  of 
stone  was  placed  behind  land  wall  and  972  superficial  yards  of  paving 
laid  over  the  filling;  also  2,596 cubic  yards  of  stone  placed  as  retaining 
wall  above  and  below  abutment  of  dam;  began  work  of  survey  of 
approaches  to  lock  and  made  soundings  in  lower  approach. 

Actual  operations  having  established  the  fact  that  solid  rock  can  not 
be  found  for  the  foundation  of  Lock  No.  2  at  the  old  site  at  anything 
like  the  depths  specified  in  the  contract  for  its  construction,  and  that 
the  character  of  the  site  at  the  depths  so  specified  is  altogether  too  inse- 
cure for  the  masonry  of  the  lock,  the  contract  of  February  24,  1891, 
with  Messrs.  Eich  &  Holmes  for  building  Lock  No.  2  was  terminated 
in  accordance  with  its  provisions. 

Thorough  examinations  were  made  by  series  of  test  borings  and 
soundings  in  order  to  determine  upon  the  new  sites  for  Lock  2,  and  in 
March  the  abandonment  of  the  old  sites  for  lock  and  dam  and  the 
selection  of  new  sites  were  approved.  The  lock  site,  with  necessary 
right  of  way,  was  purchased  May  14, 1894.  The  site  for  abutment  of 
dam  has  not  yet  been  acquired,  negotiations  are  pending,  having  in 
view  a  voluntary  purchase  from  the  owners,  if  practicable. 

The  sites  for  Locks  and  Dams  3,  4, 5,  and  6  have  been  approved,  and 
the  sites  for  Locks  3  and  4,  and  abutment  of  Dam  4,  acquired  by  con- 
demnation proceedings  in  the  Unied  States  district  court;  the  abutment 
of  Dam  3  was  acquired  by  deed  from  the  owners.  The  site  for  abutment 
of  dam  and  seven-eighths  of  the  site  for  Lock  5  have  been  purchased 
from  the  owners;  the  remainder  of  lock  site  will  be  conveyed  to  the 
United  States  on  the  perfecting  of  a  slight  defect  in  the  chain  of  title. 
Sites  for  Lock  and  Dam  6  have  not  yet  been  acquired,  the  matter  of 
title  and  price  being  undetermined.  Exanunations  to  determine  sites 
for  Lock  and  Dam  7  are  progressing. 

The  land  already  acquired  by  the  United  States  for  canal  puriwses 
on  the  Cumberland  Eiver  above  Nashville  aggregate  03.81  acresi  and 
cost  $9,900.59.  ^  9  '^^^  ^y  ^^(J0^1L 
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Bids  were  opened  July  11, 1893,  for  supplying  cut  stone  for  the  walls 
of  Locks  3  and  4.  The  prices  offered  being  deemed  excessive,  the  bids 
were  rejected,  and  authority  granted  to  purchase  the  stone  required  in 
open  market.  Eight  thousand  six  hundred  and  thirty-seven  cubic  yards 
of  stone,  consisting  of  sills,  hollow  quoins,  pointed  face,  squared-face 
rubble,  special  stones,  and  backing,  were  bought  for  use  in  Lock  3j 
about  one-third  of  this  stone  has  been  delivered,  and  the  remainder 
will  be,  without  unnecessary  delay. 

Under  the  authority  of  March  1,  1893,  active  operations  have  been 
carried  on  at  Locks  2,  3,  4,  and  6,  as  well  as  at  Lock  1  as  above  stated. 
At  Lock  2,  new  site,  the  lock  site  and  right  of  way  have  been  partly 
cleared,  trench  dredged  for  foundation,  and  190  linear  feet  of  coffer- 
dam built,  temporary  buildings  erected,  and  incline  built  for  moving 
stone.  At  Locks  3  and  4,  United  States  lands  fenced,  quarries  opened^ 
temporary  buildings,  trestles,  tramways,  and  landing  piers  built; 
rights  of  way  cleared  and  graded,  clearing  of  sites  and  excavation  in 
lock  chambers  begun,  cofferdams  completed,  derricks,  steam  travelers, 
and  hoisting  and  pumping  machinery  erected,  laying  concrete  and 
brick  in  foundation  of  river  wall,  and  filling  culverts.  The  lock  pit 
excavation  of  lock  3  is  nearly  completed,  ii5)ont  eight-tenths  of  the 
brickwork  of  river  wall,  and  one-half  of  filling  culverts  laid.  Of  Lock 
4,  about  nine-tenths  lock  chamber  and  land  wall  excavation,  aud  one- 
half  of  the  brickwork  of  filling  culverts,  and  all  the  brickwork  and 
concrete  for  foundation  of  river  wall  completed.  Stone  cut  for  masonry, 
1,352.75  cubic  yards;  backing  quarried,  1,699  cubic  yards;  masonry 
laid  in  river  wall,  351.6  cubic  yards.  At  Lock  5,  temporary  buildings 
for  quarters  and  storage  of  supplies  erected,  crib  work  for  foundation 
of  cofferdam  (average  height  of  5  feet)  has  been  placed  in  position  from 
bank  to  bank  and  two-thirds  filled. 

Channel  work. — An  examination  of  the  river  was  made  from  Burn- 
side,  Ky.,  to  HoUemans  Island,  183  miles,  to  ascertain  condition  as  to 
surface  obstructions.  Surveys  were  also  made  of  Wild  Goose  Shoals, 
Kettle  Oreck  Shoals,  and  Lower  Hollemans  Island.  At  Wild  Goose 
Shoals  the  dams  were  modified  to  force  the  current  down  the  channel 
side.  At  Kettle  Creek  Shoals  dam  built  116  feet  long,  16  feet  wide,  and 
4J  feet  high,  and  28  overhanging  trees  cut  down.  Surface  obstruc-  * 
tions  removed  from  Wild  Goose  Shoals  to  Carthage,  Tenn.,  and  dams 
repaired. 

The  steamer  Weitzel  was  fitted  out  as  a  towboat  with  more  power- 
ful machinery,  etc.,  at  a  cost  of  about  $4,453. 

A  small  steamboat,  John  Phcenixy  was  built  for  special  use  of  survey 
parties  and  general  work  at  low  stages  of  the  river,  at  a  cost  of  about 
$2,200. 

The  steamer  Stephen  H.  Long  was  temporarily  transferred  from  the 
Tennessee  River  to  the  Cumberland  River  as  a  measure  of  economy  and 
safety. 

Six  large  stone  barges,  each  110  by  22  by  5  feet,  were  built  for  use 
in  moving  stone,  etc.,  at  a  cost  of  $5,790. 

Smith  Shoals. — The  examinations  for  sites  of  Locks  and  Dams,  Nos.  1 
to  5,  inclusive,  were  completed  and  maps  showing  location  of  proposed 
sites  prepared.  The  sites  for  Lock  and  Dam  6  have  not  yet  been  deter- 
mined; survey  for  the  site  will  be  continued  in  July,  1894.  Detailed 
maps  of  the  proposed  sites  will  be  submitted  for  approval  as  soon  as 
practicable.  The  amount  expended  during  the  fiscal  year  on  account 
of  allotments  "at  Smith  Shoals"  was  $5,242.23. 

The  total  amount  expended  during  the  fiscal  year  iniprpying,  Cum- 
berland River  above  Nashville,  Tenn.,  was :  ^'9' '^^^  bV^OOglC 
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General  river :. $309,140.46 

At  Smith  Shoals 5,342.23 

TotAl  expended 214,382.69 


July  1,  1893,  balance  unexpended $539, 433.  t 

June  30,  1894,  amount  expended  during  fiscal  year 214, 382.  ( 


July  1,  1894,  balance  unexpended 325,051.17 

July  1,  1894,  outstanding  liabilities 50,767.02 

July  1, 1894,  balance  available 274,284.15 

Amount  appropriated  by  act  of  August  17,  1894 200, 000. 00 

Amount  aT^ilable  for  fiscal  year  ending  June  30,  1895 474, 284. 15 


^Amount  (estimated)  required  for  completion  of  existing  project 6, 525, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno 

30,1896 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  B  6.) 

6,  Caney  Fork  River j  Tennessee. — This  stream,  after  a  course  of  abont 
200  miles,  wholly  in  the  State  of  Tennessee,  empties  into  the  Cumber- 
laml  River  at  Carthage,  Tenn.,  about  110  miles  above  N/ishville,  Tenn. 
It  is  the  largest  and  an  important  tributary  of  the  Cumberland  River. 

An  examination  was  made  in  1879  as  high  up  as  Sligo  Ford,  about 
72  fillies,  and  in  1886  it  was  extended  20  miles  farther  to  Frank  Ferry, 
the  head  of  navigation.  The  principal  difficulties  were  found  to  be  rock 
reefs,  gravel  and  sand  bars,  a  crooked,  shallow  channel,  greatly  impeded 
by  surface  obstructions. 

The  present  project  is  to  improve  the  river  below  Frank  Ferry,  92 
miles,  by  removing  drift  and  other  surface  obstructions,  and  building 
the  wing  dams  and  training  walls  necessary  to  insure  safe  navigation 
for  sntall  steamboats  and  flatboats  during  tiie  boating  season,  usually 
about  five  months  in  duration,  from  February  to  July. 

Tlic  amount  expended  to  June  30, 1893,  including  outstanding  indebt- 
ediK'ss,  was  $25,01)0,  the  total  amount  appropriated,  which  was  used  in 
reniuving  surface  obstructions,  in  reducing  sand  and  gravel  bars,  and 
in  repairing  and  building  dams,  and  has  resulted  in  a  greatly  improved 
channel  from  Frank  Ferry  to  mouth  of  river. 

Work  in  the  channel  was  suspended  August  15, 1891,  the  appropria- 
tion being  then  nearly  exhausted.    !No  appropriation  was  made  for  this 
river  by  the  act  of  Jiily  13,  1892. 
July  1,  1893,  balance  unexpended $20.00 

July  1,  1894,  balance  unexpended 20. 00 

July  1,  1894,  outstanding  liabilities : 20.00 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 228.00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1896  -  20,228.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act&  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  B  7.) 

IMPEOVEMENT  OP   TENNESSEE  RIVER  BETWEEN  CHATTANOOGA, 
TENNESSEE,  AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA, 

This  district  was  in  the  charge  of  Capt.  George  W.  Goethals,  Corps  of 

Engineers;  Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

I.  Tennessee  River  between  Chattanooga^  •^^^^'^^^\ze(^^^^cfyf^^ 
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Shoals^  Alabama, — The  original  condition  of  the  river  from  Chattanooga 
to  Browns  Ferry,  as  shown  by  examinations  made  in  1867,  and  subse- 
quently, was  unfavorable  to  navigation,  the  channel  being  obstructed 
by  rock  reefs,  bars,  bowlders,  and  projecting  rocky  points,  permitting 
the  passage  of  vessels  from  six  to  nine  months  annually.  From  Browns 
Ferry  to  Florence  it  was  navigable  only  at  unusually  high-water 
stages,  owing  to  the  obstructions  known  as  Big  and  Little  Muscle 
shoals.  Navigation  between  Florence  and  Eiverton,  Ala.,  was  limited 
to  about  six  months  annually,  owing  to  the  obstructions  known  as  Col- 
bert and  Bee  Tree  shoals. 

The  existing  project  of  improvement  is  as  follows: 

(a)  Removing  obstructions  by  blasting  and  dredging  at  Ross  Tow- 
head,  in  "The  Suck,"  and  at  Bridgeport  and  Guntersville,  Ala. 

(h)  Building  a  canal  14.5  miles  long,  70  to  120  feet  wide,  and  6  feet 
deep  to  permit  navigation  i)ast  the  river  obstructions  known  as  Big ' 
Muscle  JShoals;  the  canal  to  have  9  locks,  each  60  feet  wide  by  300  feet 
long,  and  to  cross  Shoal  Creek  by  means  of  an  aqueduct  900  feet  long 
and  60  feet  wide.  Constructing  a  canal  1^  miles  long,  to  enable  vessels 
to  avoid  the  obstructions  known  as  the  Elk  River  Shoals;  this  canal 
to  have  2  locks,. one  at  each  end. 

(c)  Blasting  a  channel  through  bed  rock  and  building  wing  dams  at 
Little  Muscle  Shoals;  the  project,  as  modified  in  1890,  contemplates 
the  building  of  a  canal  along  the  north  bank  of  the  river  3  miles  long, 
with  !2  locks. 

(d)  Constructing  a  canal  8  miles  long,  150  feet  wide,  and  7  feet  deep 
past  the  Colbert  and  Bee  Tree  shoals  obstructions,  with  1  guard  lock 
at  the  upper  and  1  lock  with  25-foot  lift  at  the  lower  end ;  these  locks 
to  be  80  feet  wide  and  350  feet  long. 

The  total  amount  expended  to  June  30,  1893,  including  outstanding 
liabilities,  was  $3,602,029.09  and  resulted  in  the  improvement  of  the 
river  as  follows: 

Navigation  through  "The  Suck'^  and  the  Pan  wasrendere<l  easier  by 
the  removal  of  bowlders,  detached  rock,  overhanging  trees,  and  pro- 
jecting rocky  points.  The  channels  through  Tumbling  Shoals,  Poor 
Horse,  and  Broad  Axe  bars  were  straightened  and  deepened.  At  Ross 
Towhead,  Guutersville,  Bridgeport,  and  Beards  Reef  a  large  quantity 
of  rock  and  gravel  was  removed,  giving  increased  depth  of  channel 
and  facilitating  the  discharge  through  the  mountains  below  Chatta- 
nooga. 

At  Elk  River  and  Big  Muscle  shoals  the  locks,  gates,  valves,  and 
machinery  for  properly  operating  them  were  completed;  the  aqueduct 
and  i)ermanent  stone  dams  finished,  houses  for  lock-keepers  and  assist- 
ants constructed,  a  dredge  and  towboat  for  use  of  the  canal  built,  and 
tlie  canal  opened  to  navigation  the  year  round.  The  canal  embank- 
ment was  strengthened  by  placing  broken  stone  along  its  entire  length. 
The  channels  leading  to  Elk  River  Division  were  deepened  and  a  num- 
ber of  drainage  ditches  dug.  At  Little  Muscle  Shoals  the  channel  was 
deepened  by  blasting  and  wing  drams  built  in  accordance  with  the 
original  project,  giving  increased  depth. 

At  Colbert  and  Bee  Tree  shoals  increased  depth  was  obtained  by 
excavating  a  channel  and  contracting  the  waterway  by  means  of  rip- 
rai)  dams;  a  survey  of  location  for  proposed  lateral  canal  was  completed 
and  center  line  permanently  marked  by  stone  monuments.  Arrange- 
ments were  made  for  the  purchase  of  305  acres  of  land  needed  for  canal 
purposes  and  bids  opened  for  the  construction  of  a  25-foot  lift  lock  at 
lower  end  of  canal.  .    ^^^ ,  ^ 
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The  amount  expended  during  the  fiscal  year,  including  outstanding 
liabilities,  was  $88,099.17,  for  which  the  following  work  was  done: 

Chattanooga,  Tenn.,  to  Decatur,  Ala. — Under  contract  with  W.  A. 
Kirk,  there  were  removed  from  the  channel  at  Ross  Towhead  5,322.8 
cubic  yards  of  rock  and  gravel  and  400  feet  of  old  wing  dam.  A 
straight  channel  has  been  thus  made  150  feet  wide,  with  a  depth  of  3 
feet  at  low  water.  Some  projecting  rocky  points  are  to  be  removed 
before  the  work  is  completed. 

The  channel  at  Bridgeport  was  enlarged  to  120  feet  width  and  6  feet 
depth,  and  a  channel  formed  above  the  railroad  bridge  1,800  feet  long, 
40  feet  wide,  and  5  feet  deep. 

Decatur,  Ala»,  to  Florence,  Ala, — The  old  wooden  slide  valves  used 
in  filling  and  emptying  culverts  were  replaced  by  new  iron  balanced 
valves.    Several  tracts  of  United  States  ground  were  fenced. 

Florence,  Ala.,  to  foot  of  Bee  Tree  Shoals. — A  tract  of  28-iVij  acres  of 
land  needed  for  canal  purposes  was  purchased. 

A  contract  was  entered  into  with  Tere  A.  Clark  for  the  construction 
of  a  25-foot  lift  Jock  at  the  lower  end  of  the  canal.  Work  under  this 
contract  has  not  been  prosecuted  as  diligently  as  desired. 

It  may  be  summarized  as  follows: 

Cubic  yards. 

Earth  removed  from  lock  pit 46, 450 

Stoue  delivered  on  ground 4, 997 

Of  this  stone  there  were  prepared  for  walls  631  cubic  yards  of  fine- 
pointed  stone,  174  cubic  yards  of  rough-pointed  stone,  18  cubic  yards 
of  rock-face  stone,  and  about  2,330  cubic  yards  of  backing  ready  for 
the  wall." 

Piles  driven,  including  those  used  in  dock  and  for  supports  of  travel- 
ing crane,  685;  linear  feet  of  lock  pit  inclosed  by  sheeting,  1,063. 

The  money  statement  for  this  work  includes  that  for  Tennessee 
Eiver,  below  Bee  Tree  Shoals,  page  275,  so  as  to  embrace  the  entire 
reach  of  the  river  below  Chattanooga,  as  follows: 

Tennessee  River  below  Chattanooga. 

July  1,  1893,  balance  unexpended $502,902.68 

June  30,  1894,  amount  expended  daring  fiscal  year 81, 205. 59 

July  1,  1894,  balance  unexpended 421, 697. 09 

July  1,  1894,  outstanding  liabilities $30,698.26 

July  1,  1894,  amount  covered  by  uncompleted  contracts..       289, 988.08 

320,  686. 34 

July  1,  1894,  balance  available 101,010.75 

Amount  appropriated  by  act  of  August  17,  1894 400, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 501,010.75 

{Amount  that  c<iu  be  profitably  expended  in  fiscal  year  ending  June 
30,  1896 2,105,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  0  C  1.) 

2.  Operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River, — The 
canal  has  been  in  constant  use  since  it  was  opened  to  navigation, 
November  10, 1890.  The  number  of  steamboats  and  barges,  exclusive 
of  small  craft  and  Government  boats  engaged  in  the  improvement  of 
the  Tennessee  River  and  care  of  canal,  that  used  the  canal  during  the 
year,  was  159,  with  a  tonnage  of  11 ,646,    A  dredge  was  kept  constantly 
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employed  removing  sediment  and  in  straightening  and  widening  a  part 
of  the  canal  where  two  sharp  curves  interfered  with  the  passage  of 
vessels. 

There  was  removed  in  this  way  42,800  cubic  yards  of  material; 
1,275  drift  logs  were  also  removed  during  the  year. 

The  total  expenses  during  the  year,  including  outstanding  indebted- 
ness, amounted  to  $63,772.63. 

(See  Appendix  C  C  2.) 


This  district  was  in  the  charge  of  Lieut.  Gol.  Amos  Stickney,  Corps  of 
Engineers,  with  Lieut.  William  C.  Langfitt,  Corps  of  Engineers,  under 
his  immediate  orders  since  August  30,  1893  ;  Division  Engineer  to 
November  22, 1893,  Col.  (>.  M.  Poe,  Corps  of  Engineers. 

1.  Ohio  River. — The  following  is  a  summary  of  the  work  done  during 
the.fiscal  year  : 

i>avis  Island  Dam. — Quarters  for  the  use  of  the  employes  have  been 
erected  on  Davis  Island. 

Dam  between  Davis  and  Neville  islands, — This  dam  was  repaired 
where  it  had  been  slightly  injured. 

Dam  beticeen  foot  of  Neville  Island  and  TowJiead. — This  work  was 
extended  583  feet  to  close  a  gap  between  the  end  of  the  dam  and  the 
towhead,  caused  by  erosion. 

Logstown. — Of  the  works  recommended  for  this  place  by  a  Board  of 
Engineers,  the  main  dike  has  been  completed,  and  the  training  dike  at 
end  of  main  dike  nearly  completed.  The  work  has  increased  the 
depth  on  the  bar  by  raising  the  water  surface.  The  scouring  effect  on 
the  channel  is  not  known  yet.  A  survey  is  in  progress  to  determine 
what  changes  have  taken  place. 

Clusters  Islands. — Work  under  contract  was  begun  on  the  dikes  and 
dam  projected  for  this  place  in  August,  and  continued  until  December, 
1893,  and  was  resumed  in  April,  1894.  Considerable  work  was  done 
on  Dike  No.  4  and  the  dam,  but  the  works  are  not  as  yet  sufficiently  far 
advanced  to  exert  much  beneficial  effect.  To.  aid  the  action  of  the  pro- 
posed dikes,  during  May  and  June,  1894, 23,554  cubic  yards  of  material 
was  dredged  from  the  bar,  and  materially  improved  the  channel,  but 
low  water  in  the  river  prevented  completion  of  the  desired  amount  of 
dredging. 

Rock  bar  at  mouth  of  Licking  River. — After  completion  of  the  steam 
drill  scow  for  blasting  purposes,  a  dredge  and  towboat  were  hired,  and 
operations  on  the  bar  commenced  in  September.  They  were  continued 
until  November,  when  funds  were  exhausted;  4,215.5  cubic  yards  of 
material  was  removed.  The  method  adopted  has  proved  very  eco- 
nomical. 

Gauge  near  Cullums  Ripple. — ^At  the  request  of  steamboat  owners, 
pilots,  and  others  a  gauge  was  erected  at  this  place  to  show  passing 
boats  the  clear  headway  under  the  lowest  bridge  crossing  the  river  at 
Cincinnati.  It  has  proved  of  much  value  to  the  larger  boats  on  the 
river  passing  under  the  bridges  at  that  city. 

Flint  Island. — Navigation  having  been  suspended  for  a  time  last 
season  by  the  bar  at  this  island,  on  which  there  was  only  30  inches  of 
water,  a  dredging  plant  was  obtained  and  1,200  cubic  yards  of  material 
excavated,  resulting  in  a  good  5-foot  channel  being  opened  through  the 
bar. 

Chenaults  Reach. — After  finishing  at  Flint  Island  the  plant  was  towed 

Digitized  by  V^OOQ IC 


286    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

to  this  reach,  where  obstructions  were  reported,  and  removed  from  the 
channel  300  cubic  yards  of  gravel  and  a  large  quantity  of  driftwood 
and  logs.    The  channel  was  materially  improved. 

French  Inland. — Work  under  contract  was  begun  on  dikes  and  a  dam 
proposed  for  this  place  in  July,  1893,  and  continued  until  December, 
1893,  when  it  was  suspended  for  the  season.  Work  wa«  resumed  in 
June,  1894.  One  dike  is  apprpjiching  completion,  and  considerable 
work  has  been  done  on  the  other  dike  and  the  dam.  To  remove  a  por- 
tion of  an  old  dike  built  in  1832,  which  was  much  in  the  way,  and  to 
supplement  the  action  of  the  dikes,  a  dredging  plant  was  hired  in  June, 
181)4,  and  at  the  close  of  the  year  had  removed  about  1,250  linear  feet 
of  the  dike.  An  examination  is  now  in  progress  to  ascertain  the  con- 
ditioti  of  the  channel  and  what  changes  have  taken  x)lace. 

Scuffletotcn, — Work  under  contract  for  two  dikes  proposed  here  was 
begun  in  August  and  continued  until  December,  1893,  when  it  was 
suspended  for  the  season.  It  was  resumed  in  May,  1894,  and  is  now 
in  progi'ess  on  both  dikes. 

Bar  at  month  of  Tradeicater  River, — Work  under  contract  on  dike 
proposed  was  commenced  in  July  and  continued  until  December,  1893, 
when  it  was  suspended  for  the  season.  Pending  investigation  of  the 
scouring  action,  which  is  known  to  be  quite  large,  induced  by  the 
length  of  dike  so  far  constructed,  further  extension  of  the  dike  is 
suspended.  A  survey  of  the  locality  is  now  in  progress  to  ascertain 
the  changes  that  have  taken  place.. 

Mound  Cityj  III. — Under  contract  for  construction  of  two  dikes 
proi>osed  for  this  locality,  work  was  commenced  in  September,  1893, 
and  continued  until  December,  1893,  when  it  was  suspended  for  the 
season.  At  the  close  of  the  year  work  had  not  yet  been  resumed.  The 
effect  on  the  low-water  channel  can  not  be  determined  till  the  river 
falls  to  a  low  stage. 

Operatiorui  of  United  States  dredges. — After  making  the  necessary 
repairs,  work  for  the  season  was  resumed  by  the  United  States  dredges 
in  June,  1893,  and  continued  until  November,  when  they  were  put  in 
winter  quarters.  During  this  time  they  removed  a  total  of  lGi,475.3 
cubic  yawls  of  inaterial,  besides  a  large  number  of  rocks,  snags,  piles, 
etc.  The  work  materially  improved  many  bad  places  and  more  espe- 
cially the  channel  at  Little  Sewickley  Creek  Bar,  Burlington  Bar,  Mill 
Creek  Bar,  Rising  Sun  Bar,  and  Gunpowder  Bar.  During  the  present 
season  the  dredges  have  worked  at  the  Clusters,  making  a  decided  but 
not  yet  completed  improvement  of  channel. 

Surveys. — Special  surveys  were  made  at  Mustapha  Bar,  Madison 
Harbor,  French  Island,  and  Eight  Mile  Bar. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893,  was  $5,188,734.62. 

July  1, 1893,  balance  unexpended $311,528.55 

Sale  of  property 650.00 

$312,178.55 

June  30,  1894,  amount  expended  during  fiscal  year 124, 585. 08 

July  1,  1894,  balance  unexpended 187,593.47 

July  1,  1894,  outstanding  liabilities $17,117.22 

July  1,  1894,  amount  covered  by  uncompleted  contracts. ..      35,  706.85 

52,824.07 

July  1,  1894,  balance  available 131,769.40 

Amount  appropriated  by  act  of  August  17,  1894 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 384, 769. 40 
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{Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896 $1,000,000.00. 
Submitted  in  compliance  "with  requirements  of  sections  2  of  river  and 
barber  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  D  1.) 

2.  Operating  snag  boat  on  Ohio  Biver. — The  repairs  to  the  snag  boat 
were,  from  lack  of  funds,  only  those  of  the  most  urgent  character. 
The  boat  worked  from  June  27  to  November  13, 1893,  removing  in  this 
time  810  snags,  70  wrecks,  59  piles,  45  cubic  yards  of  stone,  and  one 
pile  of  mixed  sawdust,  slabs,  and  earth.  Total  distance  traveled  was 
3,113.J  miles.  The  officer  in  charge  again  earnestly  recommends  that 
the  amount  of  money  to  be  made  applicable  to  this  work  each  year  be 
increased,  as  the  amount,  $25,000  per  year,  now  provided  by  the  per- 
manent annual  appropriation  made  by  act  of  September  19, 1890,  is  not 
sufficient  to  keep  the  snag  boat  fully  employed  and  in  repair.  An 
increase  to  $50,000  per  year  would,  it  is  believed,  enable  this  service  to 
add  greatly  to  the  safety  of  navigation,  and  make  it  satisfactory  to 
the  river  interests.  The  amount  expended  on  this  work  to  the  close  of 
the  fiscal  year  ending  June  30, 1893,  was  $60,678.13. 

(See  Appendix  D  D  2.) 

5.  Operating  and  care  of  Davis  Island  Dam^  Ohio  River^  near  Pitts- 
bttrpj  Pa. — This  dam  was  built  to  test  the  adaptability  of  the  system 
of  movable  dams  to  the  i)eculiar  condition  of  the  Ohio  Kiver  atid  to  the 
sx)ecial  character  of  the  commerce  that  navigates  it.  It  was  intended 
to  be  the  first  step  in  the  radical  improvement  of  the  Ohio  River 
designed  to  give  a  minimum  depth  of  6  feet  at  all  times,  except  when  ice 
was  running.  Incidentially  this  dam  has  been  of  great  value  to  the 
city  of  Pittsburg,  by  securing  an  ample  depth  of  water  in  its  harbor 
throughout  the  low-water  season.  It  has  also  been  of  immense  benefit 
to  the  coal  trade  by  enabling  them  to  bring  loaded  boats  out  of  the 
Monongahela  river  at  any  time.  The  natural  harbor  room  of  Pitts- 
burg is  very  limited,  and  before  the  Davis  Island  Dam  was  built  the 
great  bulk  of  coal  barges  was  held  in  the  Monongahela.  In  short 
rises  the  amount  of  coal  that  could  be  shipped  south  was  absolutely 
limited  by  the  number  of  barges  that  could  be  locked  through  the 
lowest  dam  in  the  Monongahela  during  the  passage  of  the  rise.  Under 
present  conditions  this  limit  no  longer  exists,  and  all  coal  can  now  be 
shipped  for  which  towboats  are  available.  During  the  fiscal  year  the 
lock  and  dam  have  been  successfully  operated  witlumt  interference 
with  navigation.  The  dam  has  been  raised  and  lowered  two  times,  and 
has  been  up  172  days  during  the  fiscal  year.  The  cost  of  operating 
and  care  of  the  dam  during  the  year  was  $13,723.14. 

(See  Appendix  D  D  3.) 

4,  Movable  dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pennsyl- 
vania,— Three  hundred  and  fifty  thousand  dollars  was  appropriated  for 
this  work  by  acts  of  September  19, 1890,  and  July  13, 1892.  Work  of  con- 
struction progressed  satisfactorily  during  the  season,  and  at  its  close 
about  80  per  cent  of  the  work  of  construction  on  the  river  wall,  drift  chute, 
gate  recesses,  and  foundations  of  the  lock  had  been  completed.  The 
protecting  cribs  of  the  cotter  dam  were  somewhat  injured  in  the  spring 
fi*eshets  in  1893,  but  were  subsequently  repaired  and  strengthened. 

Movable  Dam  No.  2,  Ohio  River, — The  river  and  harbor  act  of  July 
13,  1892,  provided  for  the  use  of  so  much  of  the  money  appropriated 
*br  the  movable  dam  at  Beaver  as  might  be  necessary  for  making  a 
survey  for  the  location  of  a  dam,  No.  2,  and  for  ot[J§^jgjijj9^^^^j^e 
land.    The  survey  has  been  made. 


288    EEPOET  OF  THE  CHIEF  OF  ENGINEEEN,  U.  S.  ARMY. 

The  amount  expended  on  tbis  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1893,  was  $97,149.55. 

July  1,1893,  balance  unexpended $252,850.45 

June  30, 1894,  amount  expended  during  fiscal  year 173, 706. 01 

July  1, 1894,  balance  unexpended 79, 144. 44 

July  1, 1894,  outstanding];  liabilities $2, 299. 83 

July  1, 1894,  amount  covered  by  uncompleted  contracts 32, 145. 28 

34,445.11 

July  1, 1894,  balance  available 44,699.3$ 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 119, 699. 33 

(Amount  (estimated)  required  for  completion  of  existine  project 475, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  D  4.) 

5.  Ice  harbor  at  mouth  of  Muskingum  River ^  Ohio. — The  object  of  this 
work  was  to  furnivSh  a  place  of  reftige  for  Ohio  River  craft  during  ice 
floods.  The  project  was  the  construction  of  a  lai'ge  lock  through  Dam 
No.  1,  Muskingum  River,  to  permit  Ohio  River  vessels  to  pass  into  the 
pool.  There  has  been  expended  thereon,  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1893,  «327,940.39.  The  lock  is  now  practically 
completed,  with  the  exception  of  the  machinery  for  operating  the  gates, 
and  a  small  amount  of  masonry  required  to  finish  the  lock  walls.  The 
lock  can  not  be  made  available  for  the  larger  class  of  steamboats  that 
usually  navigate  the  Ohio  and  Muskingum  rivers  until  the  bridge  of 
the  Baltimore  and  Ohio  Southwestern  Railroad  Company,  just  below' 
it,  has  been  changed.  No  steps  have  been  taken  by  the  railroad  com- 
pany to  make  the  required  alterations. 

July  1,  1893,  balance  unexpended $40. 68 

June  30,  1894,  amount  expended  during  fiscal  year 10. 00 

July  1, 1894,  balance  unexpended 30. 68 

Amount  approima ted  by  act  of  August  17,  1894 13,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 13, 030. 68 

(See  Appendix  D  D  5.) 

6*.  Muskingum  River ^  Ohio. — This  report  is  limited  to  work  carried  on 
under  the  appropriation  of  $102,000  by  act  of  August  11,  1888,  for  the 
construction  of  a  lock  at  Taylors ville  and  the  reconstruction  of  the 
lock  at  Zanes ville,  Ohio.  The  lock  at  Taylorsville  is  practically  com-, 
pleted,  with  the  exception  of  the  machinery  for  operating  the  gates,  but 
this  lock  can  not  be  made  available  until  a  draw  is  placed  in  the 
county  bridge  just  below  it.  The  commissioners  of  Muskingum  County, 
to  which  the  bridge  belongs,  were  ordered  to  change  it,  but  thus  far 
have  not  done  so.  Plans  and  estimates  of  cost  of  reconstruction  of 
the  lock  at  Zauesville  are  now  under  consideration. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
1893  was  $88,245.43. 
July  1,  1893,  balance  unexpended $13,754.57 

July  1,  1894,  balance  unexpended 13,754.57 

Transferred  by  act  of  August  17,  1894,  to  "  Ice  harbor,  at  mouth  of  Mus- 
kingum Kiver" 13,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 -7-wwm/>  T^-^ 

(See  Appendix  D  D  6.)  ^'^''^^^ ">' ^"Ogl*- 
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7.  Operating  and  care  of  Jocks  and  dams  on  Mtiskingum  Rivery  Ohio. — 
As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks 
were  built  on  the  Muskingum  Elver,  furnishing  continuous  navigation 
for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden,  whore  a  con- 
nection was  made  with  the  Ohio  Canal  near  its  middle  point,  this  canal 
extending  from  the  Ohio  Eiver  at  Portsmouth  to  Lake  Erie  at  Cleve- 
land. The  work  cost  the  State  of  Ohio  about  $1,500,000.  The  lock 
and  dam  above  Zanesville  is  now  in  a  state  of  ruin,  but  the  75  miles  of 
slack  water  between  the  Ohio  Eiver  and  Zanesville  has  always  been 
maintained.  On  this  piece  of  river  there  are  10  dams,  11  locks,  and  6 
lateral  canals  with  a  total  length  of  3§  miles.  The  repairs  to  locks  and 
dams  contemplated  in  the  project  for  fiscal  year  have  been  completed, 
and  necessary  incidental  work  done.  A  number  of  spur  dikes  have 
been  built  during  the  year,  to  prevent  further  washing  of  the  banks 
below  the  dams.  The  beneficial  effect  of  these  dikes  is  already  very 
marked.  Good  navigation  was  maintained  during  the  past  season, 
and  the  river  and  structures  are  in  good  condition.  Through  naviga- 
tion was  suspended  but  a  few  days  the  past  winter  by  ice  forming  in 
the  canals,  otherwise  there  was  no  stoppage.  The  bridges  at  Taylors- 
ville  and  Marietta  still  constitute  great  obstructions  to  navigation  on 
the  Muskingum  Eiver,  the  first  named  preventing  the  use  of  the  new 
lock  at  Taylorsville  and  the  latter  preventing  the  larger  class  of  boats 
from  entering  the  lock  and  ice  harbor  at  Marietta^  and  causing  much 
inconvenience  and  danger  to  smaller  boats.  The  United  States  dredge 
and  towboat  have  been  usefully  employed  during  the  year  in  various 
operations  for  the  maintenance  of  good  channels. 

The  cost  of  operating  and  care  of  these  works  during  the  year  was 
$53,320.73. 
(See  Appendix  D  D  7.) 

8.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— On  November  30, 1893,  during  the  unusual  movement  of  the  coal 
tows  from  Pittsburg  down  the  Ohio  Eiver  on  the  first  fall  rise,  a  num- 
ber of  collisions  and  accidents  of  various  kinds  occurred,  causing  wrecks 
of  several  entire  tows  and  portions  of  others.  Many  of  these  wrecks 
remained  in  positions  dangerous  to  navigation.  Authority  was  obtained 
for  their  removal,  and  11  wrecked  coal  boats  and  barges  were  removed 
in  December,  1893,  and  January,  1894.  On  February  9, 1894,  informa- 
tion having  been  received  that  some  coal  boats  wrecked  on  the  Cth,  at 
liOgstown,  were  dangerous  to  navigation,  authority  for  their  removal 
having  been  obtained,  3  entire  coal  boats  and  1  fragment  were  removed. 

(See  Appendix  D  D  8.) 

EXAMINATION    FOE    ICE    HARBORS    AT    CINCINNATI,    OHIO,    MADE    IN 
COMPLIANCE   WITH   SUNDRY   CIVIL.   ACT   OF   MARCH  3,  1893. 

An  examination  and  survey  at  mouth  of  Crawfish  Creek,  in  the  First 
ward  J  and  mouth  of  Mill  Creek,  in  the  Ticeniy-first  ward  of  Cincinnati^ 
Ohio,  as  to  availability  of  either  or  both  of  those  localities  for  an  ice  har- 
bor, required  by  sundry  civil  act  of  March  3,  1893,  was  made  by  the 
local  officer,  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers,  and  his 
report  thereon  submitted  under  date  of  December  2, 1893. 

Both  of  these  localities  have  been  heretofore  reported  upon  as  to 
their  availability  for  ice  harbors,  and  a  survey  of  Crawfish  Creek  has 
once  been  made,  and  it  is  believed  that  sufficient  information  is  avail- 
able to  indicate  to  Congress  the  advisability  of  these  improvements 
being  undertaken  by  the  United  States,  and  the  probable  cost  of  the 
ENa  94 19 
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work.    The  views  of  Col.  Stickney  are  adverse  to  the  proposed  improve- 
ments, and  in  these  views  I  concur. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  24,  Fifty-third  Congress,  second  session.  (See  also  Appendix 
DD9.) 

IMPROVEMENT  OF  CHEAT,  MONONGAHELA,  AND  ALLEGHENY  RIVERS, 
WEST  VIRGINIA  AND  PENNSYLVANIA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps 
of  Engineers,  to  December  14,  1893,  and  of  Capt.  R.  L.  Hoxie,  Corps  of 
Engineers,  since  that  date,  with  Lieut.  William  C.  Langfitt,  Corps  of 
Engineers,  under  the  immediate  orders  of  Col.  Stickney,  from  August 
30  to  December  14, 1893 ;  Division  Engineer,  to  November  22,  and  since 
December  14, 1893,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Monongahela  River ^  West  Virginia  and  Pennsylvania* — The  seven 
lower  locks  and  dams  on  the  Monongahela  River  belong  to  the  Monon- 
gahela Navigation  Company,  and  they  create  slack  water  from  Pitts- 
burg to  Dunkard  Creek,  a  distance  of  88  miles.  Locks  and  Dams  Nos. 
8  and  9,  belonging  to  the  United  States,  continue  the  slack  water  to 
Morgantown,  a  farther  distance  of  14  miles,  the  distance  from  Pittsburg 
to  Morgantown  being  102  miles.  The  originally  adopted  project  for  the 
imx)rovement  of  this  river  was  the  construction  of  two  locks  and  dams 
to  continue  slack  water  to  Morgantown,  W.  Va.  This  improvement 
was  completed  in  1889. 

Lock  No.  10. — By  the  river  and  harbor  act  of  July  13, 1892,  tlie  sum  of 
$25,000  was  appropriated  for  beginning  work  on  Lock  and  Dam  No.  10. 

During  the  past  fiscal  year  a  careful  examination  has  been  made  of 
the  river  in  the  vicinity  of  Morgantown,  W.  Va.,  for  a  distance  of  about 
2J  miles  measured  along'the  river,  for  the  purpose  of  fixing  definitely 
ui)ou  a  site  for  Lock  and  Dam  No.  10.  The  interests  of  navigation 
appear  to  require  that  the  site  should  be  fixed  at  Falling  Run,  below 
Morgantown,  and  this  location  appears  to  be  an  advantageous  one  for 
the  town.  Local  opposition  having  been  encountered,  the  objections 
raised  are  now  under  consideration,  with  a  view  to  reconciling,  if  x>ossi- 
ble,  conflicting  interests. 

Lock  and  Dam  No.  10  will  be  first  in  a  series  of  six  required  for  the 
completion  of  slack-water  navigation  to  Fairmount.  Projects  have  been 
presented  from  time  to  time  for  this  improvement,  but  none  have  been 
definitely  approved  as  yet.  The  appropriation  of  $25,000  in  1892  for 
the  extension  of  the  improvement  of  the  Monongahela,  is  in  line  with 
the  recommendations  heretofore  made,  but  this  improvement  will  be  of 
little  value  until  completed.  The  cost  of  the  entire  work,  including 
lock-keepers  dwellings  and  the  necessary  outbuildings  for  each  lock, 
will  be  about  $1,320,000,  an  average  of  $220,000  for  each  lock  and  dam. 
It  will  be  both  economical  and  advantageous  to  the  United  States  to 
make  an  appropriation  of  the  entire  amount  required  for  the  comple- 
tion of  the  improvement,  providing  for  such  annual  expenditure  as 
may  be  thought  advisable. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1893,  is  $438,301.51. 

July  1, 1893,  balance  unexpended $23,598.49 

June  30, 1894,  amount  expended  during  fiscal  year 2, 134. 41 

July  1,1894,  balance  unexpended 21,464.08 

Ajnounfc  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895.. -JD4gitJs9d.by.^.^O 0^41, 464.08 
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i  Amonn  t  that  can  be  profitably  expended  in  fiscal  ^ear  end  iug  J  une  30, 1896  $200,000.00 
<  Submitted  in  compliance  with  requirements  ot  sections  ?of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  1.) 

2.  Operating  and  care  of  Locks  and  Dams  No8.  S  and  P,  Monongaliela 
River. — During  the  past  fiscal  year  these  locks  have  been  successfully 
operated  without  interruption  "to  navigation  except  by  high  water  on 
the  night  of  February  4-5. 

From  Pools  8  and  0  obstructions  have  been  removed  aggregating  335 
tons  of  logs,  stuinpS;  trees,  etc.  Dredging  in  the  two  pools  amounted 
to  9,5(50  cubic  yards.  A  new  blacksmith  shop  was  constructed  at  each 
lock  to  take  the  place  of  the  old  one.  At  Lock  No.  8  repairs  were  made  * 
to  some  of  the  outbuildings,  new  valves  were  placed  at  the  head  of  the 
turbine  races,  and  repairs  made  to  the  operating  machinery,  to  the 
coping  of  the  lock  walls,  and  the  paving  below  the  abutment.  Bank 
protection  below  thelock  wascompleted.  The  dam  remains  as  repaired 
in  1891.  The  upper  courses  of  sheeting  and  x^urlins  should  be  relaid 
during  the  coming  low- water  season.  At  Lock  Fo.  9  the  Stoney  valve 
continues  to  give  trouble,  and  requires  frequent  repairs.  Orders  have 
been  placed  for  material  to  reconstruct  the  lock  gates.  The  concrete 
dam  Las  been  restored  to  its  original  height,  giving  Wo  feet  additional 
depth  of  water  in  Pool  No.  9.  Two  new  dwellings  fcr  lock  keepers  have 
been  completed. 

The  cost  of  operating  and  care  of  these  locks  and  dams  during  the  last 
fiscal  year  was  $28,684.82. 

(See  Appendix  E  E  2.) 

3.  Ptirchase  of  Lock  and  Dam  No.  7,  Monongaliela  Rirm\ — The  river 
and  harbor  act  of  August  11,  1888,  made  provision  for  th^  acquisition 
by  the  United  States,  by  purchase  or  condemnation,  of  this  lock  and 
dam  from  the  Monongahela  Navigation  Company.  Condemnation  pro- 
ceedings for  this  x>urpose  were  instituted.  The  case  was  heard  in  the 
circuit  court  of  the  United  States  for  the  western  district  of  Pennsyl- 
vania in  November,  1890,  and  the  value  of  the  work  was  fixed  at 
$209,000.  The  navigation  company  took  an  appeal  to  the  Supreme 
Court  of  the  United  States,  where  the  case  was  argued  at  the  October 
term,  1892.  The  judgment  of  the  circuit  court  was  reversed  and  case 
remanded,  with  instructions  to  grant  a  new  trial. 

July  1, 1893,  balance  unexpended $161, 835. 45 

June  30, 1894,  amount  expended  during  fiscal  year ,         3. 68 

July  1, 1894, balance  unexpended 161,831.77 

(See  Api^endix  E  E  3.) 

4.  Ptirchase  of  Lock  and  Dam  No.  6,  Monongahela  River. — An  appro- 
priation of  $162,000  was  made  by  river  and  harbor  act  of  September 
19,  1890,  for  acquisition  of  this  structure  from  the  Mouohgahela  Navi- 
gation Company,  after  title  to  Lock  and  Bam  No.  7  shall  have  been 
acquired  by  the  United  States.  As  the  latter  has  not  yet  been  obtained 
no  steps  have  been  taken  toward  negotiating  for  Lock  and  Dam  No.  6. 

Joly  1,  1893,  balance  unexpended $167,000.00 

July  1,  1894,  balance  unexpended 167,000.00 

(Sec  Appendix  E  E  4.) 

5.  Cheat  RtveTj  West  Virginia. — The  channel  of  this  river  was  origi- 
nally filled  with  rock  obstructions,  which  interfered  with  the  free 
passage  of  drifting  logs,  thereby  making  the  transportation  of  timber 
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from  the  head  waters  of  this  river  to  the  markets  along  the  Mononga- 
hela  and  Ohio  rivers  very  hazardous.  The  river  has  been  improved  by 
the  removal  of  rocks,  and  is  now  in  fair  condition  between  Rowlesbarg 
and  Green  Island,  a  distance  of  20 J  miles.  As  the  appropriation  for 
the  improvement  was  exhausted,  no  further  work  was  done  during  the 
past  fiscal  year. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1893,  is  $12,992.50. 

July  1,  1893,  balance  unexpended $7.50 

Juno  30,  1894,  amount  expended  during  fiscal  year 1. 14 

•  July  1,  1894,  balance  unexpended 6. 36 

(See  Appendix  E  E  5.) 

6.  Allegheny  River,  Pennsylvania. — The  original  condition  of  the  Alle- 
gheny Eiver  as  to  depth,  width,  and  navigability  can  not  be  stated  in 
definite  figures,  as  there  is  no  defined  plane  from  which  to  measure, 
both  the  low- water  line  and  the  elevation  of  the  river  bed 'being  vari- 
able. The  approved  project  for  the  improvement  of  the  river  is  the 
removal  of  obstructions  from  the  channel  and  the  construction  of  low 
dams  to  close  double  channels,  and  of  dikes  to  confine  the  waterway 
where  the  river  is  too  wide.    Much  benefit  to  navigation  has  resulted. 

During  the  past  fiscal  year  repairs  have  been  made  to  the  Corydon 
log  chute,  the  abutments  of  the  Hickory  Dam,  paving  of  the  dike  at 
Red  Bank,  and  the  dam  at  Nicholsons  Island.  Operations  were  com- 
menced on  the  construction  of  a  dam  below  Tionesta  Creek,  partially 
closing  a  back  channel  of  the  river.  This  was  completed  and  sustained 
some  damage  during  the  winter,*which  has  been  repaired.  The  con- 
struction of  a  dam  and  dikes  at  Cowanshannock  Ripple  was  commenced, 
the  dam  completed,  the  dikes  partially  completed.  Obstructions  were 
removed  from  the  river  channel  aggregating  3,311  cubic  yards  of  rock 
and  50  snags. 

The  amount  available  will  be  expended  during  the  present  working 
season  in  the  com])letion  of  the  improvement  at  Cowanshannock  Kipple, 
and  continuing  the  work  of  removing  obstructions  from  the  river 
channel. 

July  1,  1893,  balance  unexpended $23,  057.  46 

June  30,  1894,  amount  expended  during  fiscal  year 8, 844. 98 

July  1,  1894,  balance  unexpended '. 14,  212. 48 

Amount  approi)riated  by  act  of  August  17,  1894 12,  500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 26, 712. 48 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  6.) 

7.  Dam  at  Herr  Island^  A  llegheny  Eiver ,  near  PHtshurg,  Pa. — The 
object  of  this  dam  is  to  begin  a  system  of  slack-water  navigation  and 
enlarge  the  harbor  room  at  Pittsburg  to  the  extent  of  the  pool  formed 
by  the  dam.  The  original  project  was  for  a  fixed  dam,  but  in  compli- 
ance with  the  request  of  the  authorities  of  Pittsburg  and  Allegheny 
City,  the  Secretary  of  ^Yar  has  ordered  that  the  dam  at  Herr  Island 
be  made  a  movable  one.  Much  delay  was  caused  by  suits  brought  by 
the  riparian  owners,  but  by  a  change  of  location,  so  that  the  lock  was 
placed  out  from  the  bank,  the  rights  of  the  riparian  owners  were  pre- 
served, and  their  opposition  was  withdrawn.    IJJ^^Jtf^^J'^^^ssary  for 
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the  lock  and  dam  has  been  acquired  and  all  legal  questions  as  to  dam- 
ages to  adjoining  property  settled.  Observations  of  the  current  and 
water  levels  at  site  of  dam  have  been  taken  and  borings  made  for  the 
purpose  of  determining  the  character  of  the  river  bed. 

During  the  past  fiscal  year  the  coflfcrdam  inclosing  the  site  for  the 
lock  has  been  completed  and  the  greater  part  of  the  necessary  plant 
for  the  construction  of  the  lock  and  dam  has  been  purchased  and 
received  at  the  work.  On  the  last  day  of  the  fiscal  year  the  pumping 
out  of  the  cofferdam  would  have  been  attempted  but  for  defects  in  the 
pumping  engine  which  developed  under  steam  pressure.  Temporary 
buildings  have  been  completed  for  shops,  store-houses,  and  oifice.  A 
well  122  feet  deep  has  been  put  down  and  equipped  with  a  pump,  for 
furnishing  drinking  water  tiO  the  men,  a  matter  of  considerable  impor- 
tance in  this  locality.  Plans  for  the  lock  and  dam  have  been  formu- 
lated in  conformity  with  the  conclusions  of  the  Board  appointed  by 
Special  Orders,  No.  20,  Headquarters  Corps  of  Engineers,  April  24, 
1894,  and  estimates  completed.  The  drawings  are  now  in  course  of 
preparation. 

With  the  approval  of  these  plans,  work  may  begin  at  once  upon  the 
construction  of  the  lock. 

The  treacherous  character  of  the  river  bottom  and  the  contraction  of 
the  waterway  by  encroachments  upon  either  side  have  made  it  a  matter 
of  some  difficulty  to  maintain  a  cofferdam  at  this  point  during  high 
water.  Extensive  repairs  have  been  required,  because  of  injuries  sus- 
tained by  the  present  cofferdam  upon  the  occasion  of  two  floods  last 
winter.  It  is  desirable  that  work  should  be  vigorously  pushed  for  this 
reason.  The  appropriations  available  will  be  expended  in  completing 
the  greater  part  of  the  masonrj^  of  the  lock. 

July  1. 1893,  balance  unexpended $107,765.64 

Juue  30,  1894,  amount  expended  during  fiscal  year 29, 023. 05 

July  1, 1894,  balance  unexpended 78,  742. 59 

July  1,  1894,  outstanding  liabilities 3,858.33 

July  1, 1894,  balance  available 74,884.26 

Amount  appropriated  by  act  of  August  17, 1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 114,  884. 26 

r  Amount  (estimated)  required  for  completion  of  existing  project 4A4,  500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 1896    300,  000. 00 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  7.) 

I3IPKOVEMENT  OF  FALLS  OF  OHIO  RIVER,  OF  WABASH  RIVER,  INDIANA 
AND  ILLINOIS,  A.ND  OF  WHITE  RIVER,  INDIANA. 

This  district  was  iu  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of 
Engineers,  to  July  21,  1893;  of  Maj.  Thomas  H.  Handbury,  Corps  of 
Engineers,  from  December  8, 1893,  to  May  12, 1894,  and  of  Capt.  James 
G.  Warren,  Corps  of  Engineers,  since  June  14,  1894,  with  Lieut.  Hiram 
M.  Chittenden,  Corps  of  Engineers,  under  their  immediate  orders; 
and  in  the  temporary  charge  of  Lieut.  Chittenden  from  July  21  to  Decem- 
ber 8,  1893,  and  from  May  12  to  June  14,  1894;  Division  Engineer  since 
November  22,  1893,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Fallft  of  the  Ohio  River^  at  Louisville,  Ky. — The  object  of  the 
improvements  in  progress  is  to  afford  increased  facilities  for^a&s^ng 
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the  Falls  of  the  Ohio,  via  the  Louisville  and  Portland  Canal,  by 
enlargements  at  its  upper  end  and  immediately  above  the  locks,  so  as 
to  form  capacious  basins,  or  harbors,  at  these  points.  The  work  at  the 
head  of  the  canal  is  also  associated  with  the  improvement  of  the  Indiana 
chute,  or  the  river  channel  over  the  falls,  which  becomes  a  line  of 
descending  travel  when  the  rives  rises  to  a  heigbt  of  about  10  feet  on 
the  upper  canal  gauge,  and  is  the  only  route  with  the  gauge  reading 
12.7  feet  or  more,  when  the  canal  locks  can  not  be  operated. 

The  canal  enlargement  at  the  head  was  inaugurated  in  1883,  the  origi- 
nal project  being  afterward  modified  to  conform  with  the  recommenda- 
tions made  by  a  Board  of  Engineers  in  its  report  of  January  2S^  1890. 
Under  the  approved  project  the  width  of  canal — now  90  feet — is  to  be 
made  from  210  to  325  feet  for  a  length  of  2,400  feet,  and  east  of  this 
the  enlarged  canal  will  expand  into  a  basin  SOO  feet  wide  by  2,200  leet 
long;  the  principal  features  of  the  work,  as  estimated,  were 325,670  cubic 
yards  of  rock  excavation  and  270, 000  cubic  yards  of  earth  excavation, 
the  construction  of  about  5,200  linear  feet  of  masonry  wall  and  dams 
containing  about  2G,000  cubic  yards,  and  the  removal  of  6,200  linear  feet 
of  old  canal  wall,  dikes,  and  timber  dams.  The  work  done  to  June  30, 
1894,  comprised  174,245.03  cubic  yards  of  rock,  212,019.31  cubic  yards 
of  earth  excavation,  and  13,678.83  cubic  yards  of  masonry  in  new  canal 
wall. 

The  enlargement  above  the  locks  was  begun  in  1887  with  the  object 
of  constructing  a  basin  1,500  feet  long  and  250  feet  wide,  where  boats 
can  tie  up  and  tows  be  properly  formed  before  or  after  passing  the  locks 
without  obstructing  navigation  through  the  canal.  The  work  is  com- 
pleted, the  results  accomplished  to  June  30, 1894,  being  22,744.60  cubic 
yards  rock  and  141,593  cubic  yards  earth  excavation  and  6,082.32  cubic 
yards  masonry  laid  in  new  wall. 

The  total  expenditures  on  these  improvements  to  June  30, 1894,  was 
$723,22.7.72,  of  which  $6,274.55  was  expended  in  the  fiscal  year  ending 
on  tbat  date. 

Special  attention  is  invited  to  the  fact  that  these  improvements  have 
been  in  progress,  under  small  appropriations  for  the  work  to  be  done, 
gince  1883,  and  no  benefit  whatever,  except  so  far  as  relates  to  the 
basin  at  head  of  locks,  has  yet  been  secured  to  commerce,  because  of 
their  unfinished  state.  Further,  the  work  is  of  such  a  character  that 
small  appropriations  must  increase  the  ultimate  cost  in  a  peculiarly 
marked  degree,  because  each  season's  operations  can  be  inaugurated 
only  after  a  very  large  expenditure  for  arrangements  for  the  season's 
work,  and  the  same  expenditure  must  be  repeated  year  after  year  while 
the  work  is  in  progress. 

■  July  1, 1893,  balance  unexpemled $6,701.98 

June  30, 1894,  amount  expended  daring  fiscal  year 6, 274. 55 

July  1, 1894,  balance  unexpended 427. 43 

July  1, 1894,  outstancjing  liabilities 161.01 

July  1, 1894,  balance  available 266.42 

Aiiibuu t  appropriated  by  act  of  August  17,  1894 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 60, 266. 42 

{Amount  (estimated)  required  for  completion  of  existing  project  . . .  ^ .  490, 008. 89 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  F  1.)  j 
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2.  Indiana  ChutCj  Falls  of  the  Ohio  River. — This  is  the  main  channel  of 
the  river  over  the  Falls  of  the  Ohio.  Originally  it  was  very  crooked,  with 
most  irregular  rock  bottom,  and  swift,  whirling  currents.  By  removing 
themostprominentrockyx)rojectionsit  has  been  so  improved  thata  large 
part  of  the  river  traffic  can  now  descend  by  that  route  when  the  stage 
of  water  is  up  to,  or  above,  10  feet  on  the  upper  canal  gauge.  In  1890 
a  project  for  its  more  radical  improvement  was  adopted,  the  object  being 
to  make  it  safely  navigable  when  the  river  is  not  below  a  stage  of  8  feet 
oil  the  canal  gauge.  Commerce  will  be  thereby  relieved  at  such  times 
from  the  delays  incident  to  passing  the  falls  via  the  Louisville  and 
Portland  canal  and  locks,  an  advantage  which  will  be  of  the  greatest 
importance  to  the  heavy  coal  traffic,  which  alone  amounts  to  about 
1,700,000  tons  annually.  IN'early  all  this  traffic  would  then  follow  the 
improved  Indiana  Chute,  as  the  shipments  of  coal,  when  the  river  is 
at  a  lower  stage  than  8  feet,  are  exceedingly  small. 

Operations  during  the  year  were  limited  to  repairs  on  cross  dam  at 
head  of  falls.  The  funds  available  after  these  repairs  had  been  made 
were  not  sufficient  to  inaugurate  other  work. 

The  amount  expended  on  the  improvement  of  this  chute  to  June  30, 
1894,  including  outstanding  liabilities,  is  $197,45C.0G. 

Jnly  1,  1893,  balance  iinoxponded $12, 145. 68 

June  30,  1894,  amount  expended  during  liscal  year 9,  483. 54 

July  1,  1894,  balance  nnexpended 2,662.14 

Jaly  1, 1894,  outstanding   liabilities 118.20 

.July  1,  1894,  balance  available 2,543.94 

Aiuoniit  appropriated  by  act  of  August  17, 1894 20,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 22,  543. 94 

(Amount  (estimated)  required  for  completion  of  existing;  project 37,  250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yeareuding  j  une  30,1896    37,  2.30. 00 
Submitted  in  compliance  with  requirements  of  Kcctions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  F  2.) 

3,  Operating  and  care  of  Louisville  and  Portland  Canal,  Kentucky, — 
The  canal  was  open  to  commerce  during  the  entire  year  without  inter- 
ruption, except  for  short  intervals  during  the  extreme  low  water  in 
August,  1803,  and  high  water  in  February,  1894,  and  a  period  of  ten 
days  fnmi  October  5  to  October  15,  1893,  when  the  canal  was  tem- 
porarily closed  to  make  repaim.  Traffic  during  the  year  comprised 
the  pa.ssage  of  5,853  boats  and  craft  of  all  kinds  with  1,3D8,77G  tons  of 
freight,  1,153,570^  tons  being  coal.  The  principal  work  done  on  the 
canal  during  the"  year,  besides  that  relating  to  the  passage  of  com- 
merce, included  dredging  about  107,200  cubic  yjirds  from  the  caval, 
the  erection  of  a  pair  of  new  guard  gates  at  the  old  locks,  the  removal 
of  3  old  bridges,  the  construction  and  erection  of  2  new  bridges 
and  reerection  of  1  of  the  old  ones;  revetment  of  slopes  at  new 
locks  and  just  above;  placing  new  pavement  at  new  locks;  completion 
of  extension  of  city  water  supply  to  locks;  removal  of  some  rock  from 
the  channel  and  approach  to  lower  lock;  the  erection  of  telephone 
connections  between  the  branch  office  at  head  of  canal  and  offices  at 
locks;  besides  the  usual  repairs  incident  to  the  operation  of  the 
dredges^  towboat,  and  scows,  used  in  keeping  the  canal  free  from 
deposit,  and  machinery  and  pdant  used  in  shops  and  for  operating  the 
lock  gates  and  keeping  the  whole  plant  in  good  condition. 
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The  cost  of  operating  and  care  of  the  canal  during  the  year  was 
$113,228.08. 

(See  Appendix  P  F  3.) 

4.  Wabdsh  River,  Indiana  and  Illinois. — The  improvement  of  this  river 
by  the  General  Government  was  undertaken  in  1872.  Since  1881  sepa- 
rate appropriations  have  been  made  for  the  portions  of  the«river  below 
Vincennes,  Ind.,  and  above  that  point. 

a.  Beloic  Vincennes. — The  principal  work  during  the  past  year  had  for 
its  object  the  construction  of  the  dam  1^100  feet  long,  at  Grand  Rapids, 
near  Mount  Carmel,  111.,  which  was  begun  July  8,  and  continued  till 
November  30, 1893,  when  high  water  caused  a  suspension  of  work.  The 
material  used  and  work  accomplished  was  as  follows: 

Excavation  under  foundation  of  dam cubic  yards . .      3, 600 

Stone  filling  used  in  dam do 5,420 

Timber feet,  B.M..  954,840 

The  status  of  the  dam  at  date  of  suspension  was: 

Linear  feet  completed  to  full  height 400 

Linear  feet  completed  to  within  2  feet  of  full  height 700 

The  timber  and  nearly  all  of  the  stone  filling  necessary  to  complete  the 
dam  is  on  hand  and  will  be  put  in  place  as  soon  as  practicable  after  the 
necessary  funds  have  become  available. 

The  completion  of  the  dam  will  reestablish  navigation  over  the  Grand 
Rapids,  which  has  heretofore  been  an  insuperable  obstacle,  except  dur- 
ing periods  of  high  water.  But  low- water  navigation  from  that  place 
to  the  mouth  of  the  river  will  remain  impossible  until  extensive  repairs 
are  made  to  the  works  heretofore  built  on  that  section,  and  which  have 
now  become  almost  useless  because  of  damage  by  ice  and  freshet.  Forty 
thousand  dollars  is  required  to  complete  the  approaches  to  the  new 
lock  at  Grand  Eapids  and  to  construct  wing  walls  and  revetments  lead- 
ing thereto  and  below. 

The  total  expenditure  for  improving  this  section  of  the  river  from 
1872  to  June  30, 1894,  including  liabilities  outstanding,  was  $664,770.40. 

July  1, 1893,  balance  unexpended $45, 167.  79 

June  30, 1894,  amount  expended  during  fiscal  year 44,  858. 19 

July  1, 1894,  balance  unexpended .        309.60 

July  1, 1894,  outstanding  liabilities 80.00 


July  1, 1894,  balance  available 229.  60 

Amount  appropriated  by  act  of  August  17, 18Jl4 15,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 15, 229. 60 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthatcanbeprotitably  expended  in  fiscal  year  ending  Juno 30, 1896    25,  000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

b.  Above  Vincennes. — Operations  on  this  section  of  the  river  were 
limited  to  removing  snags  for  a  short  season,  from  April  14  to  May  30, 
1894.  These  operations  were  confined  to  the  reach  of  river  between 
Terre  Haute  and  Hutsonville.  The  total  number  of  snags  removed  wjis 
77,  with  an  aggregate  weight  of  367.5  tons. 

Funds  available  not  being  sufficient  for  further  operations  the  snag- 
boat  Osseo  was  sent  to  White  River. 

Should  any  money  become  available  the  removal  of  snags  from  this 
portion  of  the  river  would  be  resumed. 
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The  amount  expended,  including  outstanding  liabilities,  on  this  sec- 
tion of  the  river  to  June  30,  1894,  was  $79,966.37. 

July  1,  1893,  balance  unexpended $2,262.34 

June  30,  18S4,  amount  expended  during  iiscal  year 1,  711. 86 

July  1,  1894,  balance  unexpended 550. 48 

July  1,  1894,  outstanding  liabilities 6.85 

July  1, 1894,  balance  available 543.63 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 543. 63 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscalyear  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  F  4.) 

5.  White  River ^  Indiana. — The  object  of  this  improvement  is  to  make 
the  river  navigable  for  the  transportation  of  local  products  at  all 
stages,  by  removing  rocky  reefs  and  gravel  shoals,  contracting  the 
wider  portions  by  dams  or  dikes,  and  removing  snags.  With  sufficient 
money  a  navigable  low- water  channel  with  a  depth  of  2  feet  might 
be  realized.  Operations  during  the  past  year  were  limited  to  the 
removal  of  snags,  and  it  is  proposed  to  continue  such  work  during  the 
summer  and  fall  of  1894.  When  this  has  been  done  all  the  dams  here- 
tofore built  on  the  river  should  be  repaired  and  channels  that  had  been 
made  through  bars  and  shoals  should  be  redredged,  in  order  to  restore 
the  river  to  the  condition  in  which  it  was  prior  to  the  suspension  of 
operations,  as  directed  by  Congress  in  the  act  of  August  11, 1888. 

The  amount  expended,  including  outstanding  liabilities,  on  this  river 
to  June  30,  1894,  was  $109,517.68. 

July  1,  1893,  balance  unexpended $7, 691. 81 

June  30, 1894,  amount  expended  during  fiscal  year 4, 709. 49 

July  1,1894,  balance  unexpended •  2,982.32 

July  1,1894,  outstanding  liabilities 1,069.50 

July  1,  1894,  balance  available 1,912.82 

Amount  appropriated  by  act  of  August  17,  1894 5,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 912. 82 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount tbat  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1896      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  F  5.) 

IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  GAULEY  RIVERS.  WEST 
VIRGINIA,   AND   OF  NEW  RIVER,   VIRGINIA    AND  WEST  VIRGINIA. 

This  district  was  in  the  charge  of  Col.  William  P.  Craighill,  Corps  of 
Engineers. 

1.  Great  Kanawha  River ^  West  Virginia. — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially 
coal  aud  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some 
of  considerable  length  and  depth,  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  in  low 
water,  there  being  often  on  them  at  such  seasons  hWtfee%tl^S'"(2^^?fe*^^ 


298    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  «.  ARMY. 

water.  In  some  of  the  pools  were  found  shallow  places,  also  obstruct 
iiig  navigation.  There  were  also  snags  and  loose  rocks  in  the  channel. 
The  navigation  was  almost  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent. 
By  the  agency  and  superintendence  of  a  board  acting  under  the  State, 
first  of  Virguiia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  the  ])ayment  of  expenses. 

The  object  of  the  improvement,  begun  several  years  ago  by  the 
United  States,  was  to  give  a  constant  navigable  depth  of  at  least  G 
feet  throughout  the  whole  length  of  the  Kanawha  to  its  mouth  at  the 
Ohio  River,  to  be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet  above  Charleston 
and  about  340  by  55  below. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  suffice  over  the  shoals.  This 
gives  them  the  name  of  ** movable  dams,"  and  enables  an  open  river  to 
be  had  when  the  water  is  high  enough. 

Dams  3  and  2,  above  Paint  Creek,  are  fixed,  as  the  declivity  of  the 
river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system. 

Up  to  June*30, 1803,  the  amount  expended  was  $2,591,225.29.  At 
that  date  the  finished  works  were  locks  and  dams  2,  3,  4,  5,  and  G,  and 
7  and  8  nearly  so.    Contracts  had  also  been  made  for  9,  10,  and  11. 

The  following  list  of  contracts  indicates  in  a  summary  way  Uie  pnn- 
cipal  work  in  progress  during  the  fiscal  year: 

Contract  with  The  Fred.  J.  Meyers  Manufacturing  Company,  dated 
June  8, 1892,  for  irons  for  the  movable  parts  of  dams  Nos,  7  and  8, 
including  the  maneuvering  winches,  and  some  extra  irons  for  dams 
Nos.  4,  5j  and  (> ;  completed  September  20,  1893. 

Contract  with  H.  T.  Morrison  &  Co.,  dated  November  19,  1892,  for 
ironwork  for  the  gates  of  locks  7  and  8,  to  be  completed  July  20, 1893; 
time  expired  before  completion  of  contract. 

Contract  with  James  M.  Mays,  dated  March  31,1893,  to  build  two 
hK-k  houses,  one  at  the  sii'e  6f  Lock  No.  9  and  one  at  the  site  of  Lock 
>ro.  10,  with  outhouses  at  cjich;  completed  September  11,  1893. 

Contract  with  L.  Williams,  dated  April  17,  1893,  for  building  one 
dnnjp  boat;  completed  August  15,  1893. 

Contract  with  the  West  End  Kolling  Mill  Company,  Limiicd,  and 
Chain  Works,  dated  April  20,  1893,  for  chains  and  clevises  for  dams 
Nos.  7  and  8;  completed  September  15,  1893. 

Contract  with  Zimmerman,  Truax  &  Sheridan,  dated  May  23,  1893, 
for  building  Lock  and  Dam  No.  9,  to  be  conipleted  December  31,  1896. 

Contract  with  Thomas  Munford,  dated  Junel,  1893,  for  building 
Lock  and  Dam  No.  11,  to  be  completed  December  31,  18CG. 

Contract  with  Zimmerman,  Truax  &  Sheridan,  dated  June  5,  1893, 
for  building  Lock  and  Dam  No.  10,  to  be  completed  December  31, 1896. 

Contract  with  Martin  V.  Smith  for  building  a  lock  house  with  out- 
houses, at  the  site  of  Lo(jk  No.  11,  dated  October  4,  1893;  completed 
March  12,  1894. 

The  amount  expended  in  the  year  ending  June  30,  1894,  exclusive  of 
outstanding  liabilities,  was  $254,350.05. 

Had  :fonds  been  available,  all  the  locks  and  dams  needed  for  this 
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improTement  could  have  been  begun  at  the  same  time  and  finished  in 
three  years  with  much  economy  to  the  United  States  and  with  manifest 
advantage  in  the  use  of  the  improved  waterway.  The  development  of 
commerce  on  this  river  hfis  been  very  great  since  the  improvement  by 
the  United  States,  altliough  the  project  has  as  yet  been  only  partially 
executed  for  want  of  money. 

During  the  seasons  of  low  water  the  value  of  the  improvement  is 
sbown  in  a  very  marked  manner,  as  free  and  sufficient  navigation  is 
then  easily  maintained  over  the  improved  part  of  the  river,  while 
navigation  may  be  entirely  suspended  below  the  lowest  dam  and  above 
the  upper  pool. 

Locks  and  dams  7  and  8  were  completed  in  the  calendar  year  1893, 
thus  adding  18  miles  to  the  improved  portion  of  the  river. 

July  1,1893,  balance  uuexpeuded $730,976.76 

Juue  30,  1894,  amount  expeiidc^d  during  fiscal  year 254,  350. 05 

July  1, 1894,  balance  unexpended 476, 626.  71» 

July  1,1894,  outstanding  liabilities $4,000.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 880,602.52 

884, 602. 52 

l'  Amount  (estimated)  required  for  completion  of  existing  project 580,  700. 00 

I  Amountthatcau  be  profitably  expended  in  tiscalyear  ending  June  30, 1896  580, 700. 00 
]  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
V     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  1.) 

2.  Operating  and  care  of  locks  and  dams  on  Great  Kanawha  River^ 
West  Virginia, — The  amount  expended  during  the  fiscal  year  ending 
June  30,  1894,  for  this  purpose  was  $28,745.(50. 

(See  Appendix  G  G  2.) 

3.  Elk  Riv€)\,  West  Virginia. — The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha,  emptying  into  it  at  Charleston.  Its  course  is 
tortuous,  but  the  country  through  which  it  flows  is  rich  in  minerals  and 
well  fitted  for  agriculture  and  grazing. 

The  average  low- water  width  is  about  200  feet,  with  narrows  at  the 
rapids  of  about  150  feet  in  widtli  and  occasional  portions  of  about  300 
feet  in  width.  The  pools  vary  in  depth  from  3  to  10  feet,  and  are 
separated  by  rapids  over  shoals  of  cobblestones  and  gravel,  on  which 
there  has  been  at  low  seasons  a  depth  of  out  a  few  inches  of  water. 
The  average  fall  per  mile  in  the  river  from  Braxton  down  is  aboutr2i 
feet,  but  is  not  uniformly  distributed,  being  greatest  (about  4  feet  per 
mile)  in  the  central  section  and  less  (about  2  feet)  in  the  upper  and 
lower  .sections.  Freshets  of  small  height  are  of  frequent  occurrence, 
but  rapidly  pass  off.  The  annual  rise  in  the  spring  is  about  10  or  12 
feet.  An  extraordinary  rise  is  sometimes  had  of  25  to  30  feet,  but  the 
duration  is  not  great. 

The  approved  ])rqject  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees,  etc.,  and  the  making  of  narrow  sluices 
I hrough  the  rapids  and  shoals.  The  principal  interests,  to  be  served 
are  those  of  lumbering  and  rafting,  but  much  country  produce  is  also 
canied  downstream  in  small  boats,  which  return  with  merchandise,  etc. 

No  work  has  been  done  m  the  river  for  want  of  money. 

A  serious  obstruction  to  the  navigation  of  this  river  at  some  stages 
consists  of  several  old  milldams.  The  attention  of  the  proper  authori- 
ties has  been  called  to  these  in  compliance  with  the  law. 

An  application  was  made  February  12, 1894,  by  the  county  court  of 
Kanawha  County,  W.  Va.,  to  build  a  bridge  across  ttie  river  at  Olen- 
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dennin,  W,  Va.  Some  modifications  were  suggested  by  the  local  engi- 
neer. The  necessary  authority  has  been  given  by  the  Secretary  of 
War. 

July  1,  1893.  balance  unexpouded $84.70 

June  30, 1894,  amount  expended  during  fiscal  year 5. 69 

July  1,  1894,  balance  unexpended ^ 79. 01 

Amount  appropriated  by  act  of  August  17,  1894 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 -^ 2, 079. 01 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      3, 000.  OU 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  li<66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  3.) 

4.  Qauley  River,  West  Virginia. — Gauley  River  takes  its  rise  in 
Webster  County,  W.  Va.,  its  tributaries  having  their  sources  in  Poca- 
hontas and  Greenbrier  counties.  It  is  about  115  miles  in  length, 
flowing  through  Nicholas  and  Fayette  counties  in  a  southwesterly 
direction,  sometimes  nearly  west,  and  near  its  mouth  almost  due 
south;  it  is  entirely  in  the  State  of  West  Virginia.  Its  head  waters 
and  those  of  its  tributaries  are  covered  with  a  virgin  forest  of  the  finest 
timber,  with  only  clearings  of  a  few  acres  here  and  there;  and  on  the 
north  side  of  the  river,  in  Webster  and  Nicholas  counties,  some  glades 
a  few  miles  wide  and  in  extent  20  or  25  miles,  which  give  only  a 
stunted  growth,  to  break  up  this  vast  timber  section. 

For  the  first  12  miles  from  its  mouth  the  Gauley  falls  only  4  feet  per 
mile;  in  the  next  20  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorge 
similar  to  that  of  New  River,  as  seen  from  the  Chesapeake  and  Ohio 
Railway  between  Kanawha  Falls  and  Hinton,  the  hills  on  either  side 
being  several  hundred  feet  high  and  almost  perpendicular,  and  the 
stream  lull  of  bowlders  of  sandstone,  some  very  large  and  so  numerous 
as  to  justify  the  people  in  calling  this  section  the  ''Roughs"  of  Gauley. 
From  the  head  of  the  "  Roughs"  neiir  Hominy  Creek,  2  miles  above 
Hughes  Ferry,  to  the  Forks,  about  57  miles,  the  fall  is  estimated  at  5 
feet  per  mile.  The  levels  from  the  mouth  of  Gauley  River  to  the  mouth 
of  Meadow  River,  29  miles,  are  taken  from  Ellet's  report  on  the  Great 
Kanawha  River,  West  Virginia,  made  in  1858;  the  remainder  are 
estimated.  The  levels  on  Meadow  River  were  obtained  from  the  same 
source. 

Gauley  River  is  500  feet  wide  at  its  mouth,  350  feet  wide  at  the  mouth 
of  Meadow  River,  2(K)  feet  wide  at  mouth  of  Cranberry  River,  150  feet 
wide  at  mouth  of  Williams  River,  and  75  feet  wide  at  the  Forks. 

Opera  ions  for  the  improvement  of  the  Gauley  River  were  instituted 
after  an  examination  made  in  1878,  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  August  5, 1886.  It  was  then  pointed  out 
that  a  valuable  improvement  of  the  12  miles  of  river  from  the  mouth  to 
the  *'Roughs"  could  be  made  at  an  expense  of  $10,000,  and  that  a  great 
advantage  would  follow  the  expenditure  of  $65,000  in  the  26-mile  reach 
called  the  "Roughs"  in  facilitating  and  cheapening  the  bringing  to 
market  of  millions  of  feet  of  lumber  of  the  most  valuable  and  varied 
kinds. 

The  approved  project  has  consisted  in  the  removal  of  ledges  and  loose 
rocks  and  the  making  of  channels  through  shoals  of  loose  rock  and 
bowlders  from  the  mouth  of  the  river  to  the  "Roughs"  to  improve  the 
navigation  for  boats  and  rafts,  and  in  blasting  down  the  very  large 
bowlders  in  the  "Roughs"  to  permit  the  more ^fi;ee^j^^^i^(^^ logs. 
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The  amonnt  expended  to  the  close  of  the  fiscal  year  ending  June  30^ 
1893,  was  $8,702.12,  with  decided  advantage  to  the  navigation  over  the 
worst  shoals  below  the  "Boughs." 

The  amount  expended  in  the  fiscal  year,  ending  June  30, 1894,  has 
been  $102.46. 

No  work  in  1894,  for  want  of  money. 

July  1, 1893,  balance  unexpended • $117. 88 

June  30, 1894,  amount  expended  during  fiscal  year 102. 46 

July  1, 1894,  balance  unexpended J 15.42 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 015. 42 

r  Amount  (estimated)  required  for  completion  of  existing  project 63, 000. 00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  4.) 

5.  New  Biverj  Virginia  and  West  Virginia. — The  last  appropriation 
was  that  of  August  5,  1886,  of  which  a  balance  remains  of  $2,341.79. 

In  comphance  with  a  recommendation  of  the  local  engineer,  it  was 
decided  by  the  Secretary  of  War  not  to  expend  the  existing  balance  at 
present. 

There  were  no  operations  or  expenditures  in  the  year  ending  June  30, 
1894. 

The  Chesapeake  and  Ohio  Eailroad  has  constructed  a  bridge  over 
theunnavigable  portion  of  this  river  not  far  above  its  junction  Avith  the 
Gauley. 

July  1,  1893,  balance  unexpended $2,  341. 79 

July  1,  1894,  balance  unexpended 2,  341. 79 

(See  Appendix  G  G  5.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRGINIA- 

ffhis  district  was  in  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  H.  E.  Waterman 
and  Lieut.  James  J.  Meyler,  Corps  of  Engineers;  Division  Engineer, 
Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Tradewater  River,  Kentucky. — This  river  was  practically  closed 
before  the  work  of  improvement  commenced,  by  a  rock  bar  near  its 
mouth,  and  higher  up  by  logs,  snags,  drift  piles,  leaning  trees,  and 
bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and  its  banks  of  obstructions,  and  opening  up  a  channel  40  feet  wide 
and  2J  feet  deep  during  six  mouths  of  the  year,  the  improvement  to 
extend  41  miles  upstream  from  its  mouth  in  the  Ohio. 

Up  to  June  30,  1893,  $15,738.65  had  been  expended,  resulting,  in 
securing  a  channel  through  the  rock  bar  near  tlie  mouth  of  the  river, 
and  in  removing  obstructions  in  the  channel  and  on  the  banks  of  the 
river  for  a  distance  of  41  miles,  the  distance  covered  by  the  present 
project. 

July  1,1893,  balance  unexpended $761.35 

July  1, 1894,  balance  unexpended 761.35 

July  1,1894,  outstanding  liabilities 24.00 

July  1, 1894,  balance  available f  r\r^ 

(See  Appendix  H  H  1.)  ''*'^' ''  ^^^ 
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2,  Lock  No.  2j  Green  River,  at  Rumsey,  Ky, — The  deficiency  act 
approved  March  3, 1893,  appropriated  $65,000  for  rebuilding  this  lock, 
which  in  1892  was  reported  unsafe  for  navigation. 

The  project  for  this  work,,approved  in  1893,  calls  for  the  construction 
of  a  new  lock  on  the  river  side  of  the  old  lock,  with  certain  changes  of 
existing  conditions  to  make  them  conform  to  location  of  lock. 

The  amount  expended  to  June  30,  1893,  was  $1,645.39,  and  resulted 
in  the  commencement  of  the  auxiliary  dam  and  preparations  for  the 
general  work. 

The  amount  expended  to  June  30,  1S94,  was  $34,295.14,  and  resulted 
in  the  completion  of  auxiliary  dam,  the  construction  of  cofferdam  sur- 
rounding part  of  lock  site,  excavation  of  rock  inside  coffer,  and  partial 
construction  of  head  of  lock.  The  work  was  much  hindered  and  de- 
layed by  the  failure  of  stone  contractors  to  furnish  stone. 

J uly  1, 1893,  Ualanco  uncxpeuded $63, 354. 61 

June  30, 1894,  amount  expended  during  fiscal  year 34, 293. 14 

July  1, 1894,  balance  unexpended 29,059.47 

Amount  appropriated  by  act  of  August  17, 1894 105, 000. 00 

Amount  available  for  fiscal  yo:ir  ending  Juno  30, 1895 13i,  059. 47 

(See  ApiKjndix  H  II  2.) 

3,  Green  River  above  mouth  of  Big  Barren  River^  Kentucky. — In  pur- 
suance of  the  provisions  of  act  of  September  19, 1890,  an  examination 
was  made  of  this  portion  of  Green  River,  and  the  report  thereon,  with 
project  for  the  work  proposed,  was  submitted  to  Congress  as  Appendix 
J  J  15,  Annual  Report,  Chief  of  Engineers,  1891. 

The  improvement  proposed  contemplated  the  construction  of  two 
locks  and  dams,  so  as  to  extend  slack-water  navigation  to  Mammoth 
Cave,  at  an  estimated  cost  of  $361,346.40. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $50,000 
toward  the  construction  of  Lock  No.  5,  the  project  for  which  provides 
for  the  location  and  construction  of  a  lock  and  dam  at  the  head  of  slack- 
water  navifiratioii  on  the  river. 

The  amount  expended  to  June  30,  1893,  was  $596.02,  in  examining 
sites  for  lock  and  dam. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $1,972.28,  in  continuing  examination  of  sites,  etc.,  and  the  prep- 
aration of  a  map  of  locality  recommended  for  adoption. 

July  1.  1893,  balance    unexpended.... $49,403.98 

July  30,  1894,  ainouut  expended  during  fiscal  year 1, 972. 28 

July  1,  1894,  balance  unexpended 47, 431. 70 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  av  .liable  for  fiscal  year  ending  June  30,  1895 72, 431. 70 

{Amount  (estimate<l)  required  for  completion  of  existing  project 105, 673. 20 
Amount  that  can  be  proti  tably  expended  in  fiscal  year  ending  June  30, 1896  105,  673. 20 
Submitted  in  rompliauce  with  requirements  of  sections  2  of  river  and 
harbor  a-cts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  3,) 

4,  Operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers. 
Kentucky. — When  the  United  States  acquired  possession  of  these 
improvements,  December  11,  1888,  navigation  of  the  system  was  broken 
at  Lock  No.  3,  Green  Kiver,  the  river  wall  of  that  lock  having  fallen 
into  the  river,  the  lower  end  of  the  land  wall  at  No.  1,  Barren  Biver,. 

Digitized  by  VjiOOQlC 
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wa8  badly  cracked  and  liable  to  fall  at  any  time^  and  both  walls  of  No. 
2y  Green  River,  were  in  a  dangerous  condition. 

The  channel  of  the  river  was  much  obstructed  by  snags  and  slides. 

The  operations  up  to  June  30, 1803,  resulted  in  the  rebuilding  of  the 
old  river  wall  at  Lock  l^o.  3 ;  the  taking  down  and  reconstruction  of  the 
lower  half  of  the  river  wall  at  No.  1,  Barren;  the  rebuilding  of  dams 
Nos.  1, 3,  and  4,  Green  River  and  No.  1,  Barren;  grading  and  pavmg 
behind  the  lock  walls  at  the  different  locks,  with  the  exception  of  No. 
2,  Green,  and  the  building  of  seven  lock -keepers'  houses;  also  in  the 
construction  of  a  snag  boat,  dredge  boat,  and  various  barges  and  der- 
rick boats  required  in  the  prosecution  of  the  work. 

Daring  the  fiscal  year  ending  June  30,  1894,  $48,088.00  was  expended, 
and  resulted  in  general  repairs  to  locks  and  dams,  grading  and  paving 
lock  grounds,  construction  and  extension  of  guide  cribs  at  Lock  No.  3, 
the  removal  of  snags,  and  dredging  lock  entrances. 

Navigatioii  was  temporarily  suspended  at  Lock  No.  2,  Green  River, 
during  the  construction  of  the  new  lock.  At  present  craft  of  every 
kind  are  permitted  to  go  through  the  lock,  but  no  i)erson  is  allowed  on 
them  during  transit. 

(See  Api>endix  H  H  4.) 

5.  Rough  Eivevj  Kentucky, — This  river  was  originally  very  much 
obstructed  by  overhanging  trees  on  the  banks,  and  by  snags,  logs, 
etc.,  in  the  bed  of  the  river.  The  lower  8  miles  of  the  stream  is 
afflected  by  backwater  from  theRumsey  l)am  (No.  2),  on  Green  River, 
bat  above  this  point  the  stream  has  but  little  depth  at  low  water. 

The  project  for  the  improvement,  adopted  in  1800,  is  to  clear  the 
river  of  obstructions,  to  wit,  overhanging  trees  on  tlie  banks,  and 
snags,  logs,  and  stumps  in  the  bed  of  the  river,  and  to  locate  and  con- 
struct a  lock  and  dam  near  the  site  of  the  old  ones  to  carry  slack 
water  to  Hartford. 

The  amount  of  money  expended  to  June  30, 1893,  was  87,019.98,  and 
resulted  in  a  survey  for  the  site  of  lock  and  preparing  plans  for  the 
lock,  dam,  etc.;  the  removal  of  obstructions  throughout  the  length  of 
the  stream  from  its  mouth  to  Hartford,  in  the  river,  and  the  deaden 
iug  of  trees  on  the  banks  for  the  same  distance;  also  in  running  a  line 
of  levels  from  Lock  No.  2,  Green  River,  to  site  of  proposed  lock. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $470.30,  in  payment  of  outstanding  liabilities  in  connection  with 
work  of  the  previous  year. 

July  1,  1893,  balance  unoxponded $32, 980. 02 

June  30,  18y4,  amount  expended  during  fiscal  year 470. 30 

July  1,  1894,  balance  unexpended 32, 509. 72 

Amount  appropriat<ed  by  act  of  August  17,  1894 22, 500.  00 

▲mount  available  for  fiscal  year  ending  Juno  30,  1895 55, 009. 72 

r  Amount  (estimated)  required  for  completion  of  existing  project 43,  056.  00 

j  Amounttliatcanbeprofitably  expended  in  fiscal  yearendiug  .June30,1896    43, 056. 00 
\  Submitted  in  comnlianco  witb  requirements  of  sections  2  of  river  and 
I      harbor  actd  of  1866  and  1867  and  of  sundry-  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  5.) 

.  6.  Kentucky  River,  Kentucky. — The  condition  of  the  river  when  the 
tlnited  States  assumed  charge  of  its  improvements  was  as  follows:  The 
ftve  locks  and  dams^  with  their  approaches,  built  by  the  State  of  Ken- 
tucky, were  in  a  dilapidated  condition,  and  the  channel  was  much 
dbstructed  by  snags  and  leaning  trees.  Digitized  by  V^OOglC 
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The  project  for  the  improvement,  adopted  in  1879,  called  for  the  nec- 
essary repairs  to  the  five  locks  and  dams  and  the  extension  of  slack- 
water  navigation  for  a  draft  of  6  feet  by  the  construction  of  additional 
locks  and  dams  to  Beattyville,  a  distance  261  miles  from  the  mouth  of 
the  river. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $1,391,602.33 
had  been  expended,  resulting  in  the  restoring  of  the  locks  and  dams  to 
a  navigable  condition,  clearing  the  channel  and  banks  of  obstructions, 
and  the  partial  completion  of  a  new  lock,  known  as  No.  6  of  the  sys- 
tem, and  in  preliminary  examinations  for  locating  Lock  No.  7. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $39,519.45,  and  resulted  in  the  completion  of  Lock  and  Dam  No.  6, 
with  guide  cribs,  grading  and  paving  complete,  the  partial  construction 
of  two  new  lock-keepers' dwellings,  and  the  building  of  a  new  towboat. 

July  1, 1893,  balance  unexpended $106,997.67 

June  30, 1894,  amount  expended  during  fiscal  year 39, 519. 45 

July  1, 1894,  balance  unexpended 66,878.22 

July  1, 1894,  oatstanding  liabilitieB 1,370.66 

July  1, 1894,  balance  available 65,507.56 

Amount  appropriated  by  act  of  August  17,1894 125,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 190, 507. 56 

^Amount  (estimated)  required  for  completion  of  existing  project 1, 399, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  6.) 

7.  Operating  and  care  of  locks  and  dams  on  Kentucky  River,  Ken- 
tucky.— The  first  allotmeut  tor  this  work  was  for  the  fiscal  year  ending 
June  30, 1885,  at  which  time  only  four  locks  could  be  operated.  These 
required  extensive  repairs  at  the  time,  and  the  dams  and  approaches 
were  in  a  more  or  less  dilapidated  condition. 

The  operations  up  to  June  30, 1893,  resulted  in  reopening  Lock  No.  6 
to  navigation  and  placing  the  other  locks  and  dams  in  a  serviceable 
condition,  the  building  of  guide  walls,  approaches,  the  construction  of 
one  double  and  seven  single  lock  houses,  and  in  grading,  paving,  and 
draining  grounds  about  the  locks.  A  new  dredge  boat  of  the  Osgood 
pattern  and  two  dump  scows  have  been  constructed,  and  general 
repairs  made  to  locks,  dams,  et<5.,  and,  in  addition,  the  river  has  been 
kept  clear  of  snags.  A  stone  abutment  to  Dam  No.  2  has  been  con- 
structed, and  the  lock  entrances  kept  clear  by  dredging. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $54,765.96,  and  resulted  in  the  removal  of  rocks,  snags,  logs,  etc., 
the  construction  of  three  new  sets  of  lower  gates,  and  the  hanging  of 
two  of  them  in  place. 

(See  Appendix  H  H  7.) 

8.  Licking  River,  Kentucky ,  hetxceen  Farmers  and  West  Liberty. — This 
stream  was  originally  much  obstructed  by  logs,  snags,  rocks,  and  lean- 
ing trees,  as  well  as  by  fish  dams  constructed  by  private  parties. 

The  project  for  the  improvement  was  adopted  in  1888,  and  provides 
for  removing  rocks,  snags,  and  bowlders  from  the  river  bed. 

The  amount  expended  to  June  30, 1893,  was  $6,000,  and  resulted  in  the 
removal  from  the  bed  of  the  river  of  a  large  number  of  rocks,  snags, 
etc.,  that  obstructed  both  rafting  and  low- water  navigationiOglC 
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f  Amount  (estimated)  reouired  for  completion  of  existing  project $11, 680. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  H  H  8.) 

9.  Big  Sandy  River ^  West  Virginia  and  Kentucky. — When  the  United 
States  commenced  improving  this  stream  it  and  its  forks  were  much 
obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  low- water 
seasons  navigation  was  practically  suspended. 

The  original  project  for  improvement  was  adopted  in  1878,  and  pro- 
vided for  improving  the  push-boat  and  rafting  facilities  of  the  river  and 
forks  by  removing  obstructions,  etc.  This  was  modified  in  1880  to 
secure  slack-water  navigation  by  the  construction  of  a  test  lock  and 
fixed  dam,  near  Louisa,  Ky. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  lock  and  the 
abutment  had  been  completed  aud  about  80  feet  of  the  permanent  dam 
built,  but  owing  to  protests  against  a  fixed  dam  by  the  timber  inter- 
ests, a  Board  of  OflBceis  of  the  Corps  of  Engineers  had  been  convened 
"  to  consider  and  report  upon  the  subject  of  the  dam,"  etc.,  and  in  its 
reiK)rt  dated  November  10, 1891,  the  Board  recommended  the  substitu- 
tion of  a  needle  dam  for  a  fixed  dam.  This  change  of  project  was 
approved  by  the  Chief  of  Engineers  November  20, 1891. 

The  amount  expended  to  June  30,  1893,  was  $281,852.54,  and  resulted 
in  improving  low-water  navigation  by  the  removal  of  rocks,  stumps, 
snags,  and  logs  from  the  channel,  and  leaning  trees  from  the  banks  of 
the  river,  and  in  the  construction  of  a  lock  185  feet  long,  between  hollow 
quoins,  and  52  feet  wide  in  the  chamber;  alsointlie  completion  of  about 
»0  feet  of  the  permanent  dam  under  the  project  of  1880,  and  in  cutting 
down  the  height  of  lock  wall^the  deepening  of  entrances  to  lock,  the 
construction  of  shore  cribs  above  and  below  lock,  the  protection  of  the 
Kentucky  bank  by  riprap,  and  in  the  partial  construction  of  a  coflfer- 
dam  to  inclose  the  site  of  the  pass  and  pier  of  the  movable  dam. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $20,997.00,  and  resulted  in  the  completion  of  cofferdam  inclosing 
pass  and  i)ier,  the  completion  of  masonry,  etc.,  of  pass  ready  to  receive 
trestles,  the  partial  construction  of  pier,  and  partial  removal  of  old 
abutment. 

July  1,  1893,  balance  unexpended $28, 147. 46 

Juue  30,  1894,  amount  expended  during  fiscal  year 26, 997. 08 

July  1,  1894,  Imlance  unexpended , 1, 150.40 

July  1,  1894,  outstanding  liabilities 156.02 

July  1,  1894,  balance  available 994.38 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 40, 994. 38 

{Amount  (estimated)  required  for  completion  of  existing  project 80, 151. 58 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    30, 151. 58 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  9.) 

10,  Levisa  ForJc  of  Big  Sandy  River,  Kentucky. — Tliis  stream  was 
originally  much  obstructed  by  rocks,  snags,  logs,  and  overhanging 
trees.  Its  improvement  has  been  in  progress  since  work  on  the  Big 
Sandy  was  commenced  under  the  project  for  the  improvement  of  that 
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Tbe  present  project  was  adopted  in  1890,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks,  etc.,  from  tbe  river,  and  overhanging  trees 
on  the  banks. 

The  amount  expended  to  June  30, 1893,  was  $22,370.10,  and  resulted 
in  the  material  improvement  of  navigation  by  the  removal  of  obstruc- 
tions, giving  increased  facilities  for  push-boat  navigation  at  low  water, 
and  r{2'ting  and  light-draft  steamboat  navigation  at  moderate  stages. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $809.82,  and  resulted  in  the  further  removal  of  snags,  rocks,  logs, 
and  stumps  from  the  river  bed. 

July  1,  1893,  balance  unexpended $873.90 

Jane 30,  1894.  amount  expended  daring  libcal  year 809.82 

July  1,  1894,  balance  unexpended 64. 08 

Amount  appropriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 2, 564. 08 

(  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1896      2, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  o  f  March  3, 1893. 

(See  Appendix  H  H  10.) 

11.  Tug  Fork  of  Big  Sandy  River,  West  Virginia  and  Kentucky. — This 

stream  was  originally  much  obstructed  by  rocks,  snags,  logs,  and  over- 

•  hanging  trees.     Its  improvement  has  been  in  progress  since  work  on 

the  Big  Sandy  was  commenced  on  the  project  for  the  improvement  of 

that  stream. 

The  present  project  was  adopted  in  1890,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks,  etc.,  from  the  river,  and  overhanging 
trees  from  the  banks.  • 

The  amount  expended  to  June  30,  1893,  was  822,416.09,  and  has 
resulted  in  the  material  improvement  of  navigation,  giving  increased 
facilities  for  push  boats  at  low  water,  and  rafting  and  light-draft  steam- 
boats at  moderate  stages. 

The  improvement  has  been  carried  to  a  point  100  miles  above  Louisa. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $796.37,  and  resulted  in  the  general  improvement  of  the  lower  part 
of  the  stream. 

The  obstructions  placed  in  the  upper  22  miles  of  the  improved  por- 
tion of  this  stream  by  the  Norfolk  and  Western  Railroad  and  its  con- 
tractors during  the  process  of  construction  have  been  removed. 

July  1,  1893,  balance  unexpended $833.01 

June  30,  1894,  amoiiur  expended  during  fiscal  year 796. 37 

July  1,  1894.  balance  unexpended 36. 64 

July  1,  1894,  outstanding  liabilities _ .51 

July  1,  1894,  balance  available 36.13 

Amount  appropriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2, 536. 13 

C  Amount  tba  t  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896      2, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 

(See  Appendix  H  H  11.) 

12.  Ovyandotte  River,  West  Virginia. — This  stream  was  originally 
much  obstructed  by  snags,  logs,  leaning  trees,  the  remains  of  old  dams, 
and  milldams  owned  by  private  parties,  which  required  removalic 
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The  project  for  the  improvement  was  adopted  in  1878,  and  provided 
for  the  removal  of  existing  obstructions^  natural  and  artificial,  so  as  to 
form  a  channel  30  feet  wide,  with  a  least  depth  of  18  inches,  during  five 
months  of  the  year,  and  extending  up  the  river  a  distance  of  12:i  miles 
from  the  Ohio. 

Up  to  the  close  of  the  fiscal  year  ending  Juno  30,  1893,  $18,445.64 
had  been  expended,  resulting  in  the  partial  improvement  of  the  river 
for  a  distance  of  119  miles,  removing  snags,  logs,  etc.,  from  tlie  channel, 
and  cutting  passageways  through  old  dams. 

During  the  fiscal  year  ending  Juno  30,  1894,  $2G.08  was  exi)ended 
for  mileage. 

July  1, 1893,  balance  uuexpcnded $54.36 

Jane  30, 1894,  amount  expended  during  fiscal  year 26. 08 

July  1, 1894,  "balance  niiexpendod 28. 28 

July  1, 1894,  outstanding  liabilities '.25 

Jnly  1, 1894,  balance  available 28.03 

Amount  appropriated  by  act  of  August  17, 1894 2, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1896 2, 028. 03 

(  Amounttbatcanbeprofitably  expendedin  fiscal  year  ending  June  30, 1896      2, 000. 00 
<  Submitted  in  cnmplinnce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  11  H  12.) 

13.  Little  Kanaicha  River,  West  Virginia. — This  river,  at  the  time 
iinproveinentswerecominen.cedbytheUnited  States,  wasinuch  obstructed 
by  logs,  snags,  leaning  trees,  etc.,  above  that  portion  controlled  by  the 
Little  Kanawha  Navigation  Company. 

The  original  project,  adopted  in  1 876,  was  for  the  removal  of  Beaver  and 
Nailor  Bend  rocks,  and  for  (cleaning  out  snags  and  fallen  trees.  This 
was  modified  in  3  880  by  the  adoption  of  an  additional  project  for  the  con- 
structiou  of  a  lock  and  dam  2  miles  above  Burning  Springs,  W.  Va. 

Up  to  June30, 1893,  $210,911.83  hadbeen  expended,  resulting  in  plac- 
ing the  upper  part  of  the  river  in  a  fair  rafting  condition,  and  so  that, 
during  moderate  stages,  light-draft  steamboats  could  run  as  far  as 
Grantsville*  The  lock  and  dam  2  miles  above  Burning  Springs  have 
been  completed, a  lock  house  built,  groundagraded  and  fenced,  and  slack- 
water  navigation  opened  up  for  an  additional  distance  of  9  miles. 

During  the  fiscal  year  ending  June  30,1894,  8238.29  was  expended  in 
repairs  to  the  lock  houses  and  for  incidentals. 

July  1,1893,  balance  unexpended $263.17 

June  30, 1894,  amount  expended  during  fiscal  year 238.  29 

July  1, 1894,  balance  unexpended 24.88 

July  1,189-1,  outstanding  liabilities 1.60 

Jnly  1, 1894, balance  available 23.28 

(See  Appendix  II  H 13.) 

14.  Operating  and  care  of  lock  and  dam  on  Little  Kanawha  River , 
West  Virginia. — The  lock  was  opened  to  navigation  December  2, 1891, 
and  has  been  operated  continuously,  with  the  exception  of  a  short  time 
in  June,  1892,  when  it  was  closed  temporarily  for  repairs. 

During  the  last  fiscal  year  there  were  times  when,  owing  to  the  leak- 
ing of  the  dam  of  the  navigation  company  next  below,  the  lower  miter 
sill  was  out  of  Avater. 

The  amonnt  expended  during  the  fiscal  year  ending  June  30,  1394,  , 
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was  $2,445.32,  applied  to  operatinsc  the  lock  and  making  general  repairs 
to  lock,  dam,  and  lock  walls. 
(See  Appendix  II  H  14.) 

LAKE  RIVERS  AND  HARBORS. 
IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers;  Division  Engineer,  Col.  O.  M.  Foe,  Corps  of  Engineers. 

1.  Harbor  at  Grand  MaraiSy  Minn. — This  small  natural  basin  was 
not  originally  of  sufficient  depth,  nor  was  it  adequately  sheltered  either 
for  commercial  purposes  or  for  use  as  a  harbor  of  refuge;  the  approved 
project  of  1879,  therefore,  proposed  two  breakwater  piers  each  350  feet 
long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  long 
from  the  east  point,  and  the  dredging  to  a  depth  of  at  least  16  feet  of 
an  anchorage  area  of  about  26  acres,  at  a  total  estimated  cost  of 
$139,069.40.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
there  has  been  expended  on  this  work  $126,169.93;  with  this  sum  350 
feet  of  the  east  pier  has  been  completed,  and  the  16-foot  anchorage 
area  increased  to  23.5  acres.  Of  the  above  sum  89,689.75  was  expended 
during  the  fiscal  year  ending  June  30,  1894,  in  dredging,  under  con- 
tract with  Messrs.  Williams,  Daugherty  &  Upham.  There  remains  to 
be  dredged,  to  complete  the  dredging  project,  2.5  acres. 

July  1,1893,  balance  nnexponded $10,879.83 

Juno  30,  1894,  amount  expended  during  fiscal  year 9, 689. 75 

July  1,  1894,  balance  unexpended 1, 190. 07 

Amount  appropriated  by  act  of  August  17, 1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 4, 190. 07 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 319. 40 
Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      9,  319. 40 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866.  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  III.) 

J2.  Harbor  at  Agate  Bay^  Minnesota, — This  is  a  shipping  port  for  iron 
ore,  and  when  the  breakwater  piers  are  built  will  form  a  harbor  of 
refuge.    It  is  27  miles  east  of  Duluth. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1887, 
and  contemplates  the  erection  of  two  piers  projecting  from  the  head- 
lands of  the  bay  and  inclosing  about  109  acres  of  water  area.  The 
eastern  pier  is  to  be  1,000  feet  long  and  the  western  one  900  feet.  Work 
upon  the  east  pier  was  commenced  in  1887,  and  at  the  close  of  work  in 
November,  1891,  750  feet  of  it  had  been  built. 

The  contract  in  force  at  the  close  of  the  last  fiscal  year,  with  Messrs. 
Powell  &  Mitchell,  to  build  200  feet  of  the  west  pier  was  successfully 
carried  out,  and  an  inspection  made  in  June,  1894,  shows  both  piers  to 
be  in  good  conditicm. 

The  amount  expended  to  June  30,  1893,  was  $02,111.58;  amount 
expended  during  fiscal  year  ending  June  30,  1894,  $27,110.66. 

July  1, 1893,  balance  unexpended $30,388.42 

June  30, 1894,  amount  expended  during  fiscal  year 27, 110. 6S 

July  1, 1894,  balance  unexpended 3,277.76 

Amount  appropriated  by  act  of  August  17,  1894 30,000.00^ 

Amount  available  for  fiscal  year  ending  June  30, 1895 Btgnt+zeei-byX^jOlO^SS,  277. 76 
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{Amount  (estimated)  required  for  completion  of  existing  project $121,  708. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudmff  June  30, 1896  121, 708. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  2.) 

3.  Harbor  at  Duluth^  Minn, — The  original  project  for  the  improve- 
ment of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in  Lake 
Saperior  outside  of  Minnesota  Point  in  continuation  of  one  already  com- 
menced by  the  Northern  Pacific  Eailroad  Company.  This  breakwater 
was  destroyed  by  a  storm  in  1872  and  abandoned.  In  1873  Congress 
provided  for  maintaining  the  canal  through  Minnesota  Point,  which  had 
been  constructed  by  the  City  of  Duluth,  and  for  dredging  channels  in 
Superior  Bay  to  the  Duluth  docks. 

Work  under  this  project  was  continued  until  1881,  at  which  time  the 
piers  of  the  canal  had  been  repaired  and  somewhat  extended,  a  harbor 
basin  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
Superior  Bay  from  Duluth  to  deep  water  at  Connor  Point.  The  amount 
expended  under  this  project  was  $270,651.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884  and 
1888,  the  object  being  to  preserve  the  piers  bordering  the  canal,  dredg- 
ing an  inner  harbor  to  accomodate  vessels  drawing  16  feet  of  water,  a 
channel  parallel  with  the  Park  Point  dock  line  100  feet  wide,  a  channel 
east  of  Rice  Point  200  feet  wide  and  17  feet  deep,  and  a  channel  along 
the  north  shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 

The  river  and  harbor  act  of  July  13, 1892,  authorized  the  expenditure 
of  $45,000  of  the  amount  appropriated  for  this  harbor  in  improving  the 
channel  of  St.  Louis  River  above  Grassy  Point. 

The  total  amount  expended  on  the  harbor  to  June  30,  1894,  is  $767,- 
981.53,  of  which  $270,651.81  was  expended  prior  to  the  adoption  of  the 
present  project;  the  amount  expended  under  the  present  project  to  the 
same  date  is  $497,329.72.  The  work  has  resulted  in  increasing  the 
dredged  area  of  the  harbor  basin  to  about  104  acres,  exclusive  of  private 
dredging,  removing  shoals  from  area  previously  dredged,  giving  nearly 
the  whole  dredged  basin  a  minimum  depth  of  16  feet,  maintaining  the 
canal  piers,  making  16-foot  channels  east  and  west  of  Rice  Point  and 
on  north  shore  of  St.  Louis  Bay,  and  carrying  the  16-foot  depth  to 
Ironton,  4J  miles  up  the  St.  Louis  River.  The  dredging  contract  in 
force  at  the  close  of  the  last  fiscal  year  was  successfully  carried  out,  and 
resulted  in  widening  the  channels  east  and  west  of  Rice  Point,  in 
widening  and  deepening  the  channel  along  the  north  shore  of  St.  Louis 
Bay,  and  in  dredging  out  the  shoal  places  between  pools  in  the  St. 
Louis  River  as  far  as  to  Ironton.  A  survey  made  on  and  through  the 
ice  last  winter  shows  the  channels  to  be  in  good  condition  and  i>racti- 
cally  unimpaired. 

The  canal  piers  are  in  a  poor  condition  and  the  entire  work  needs  to 
be  replaced  with  an  improved  and  permanent  structure.  Ei^ht  bun* 
dred  and  twenty  dollars  and  twelve  cents  were  expended  hi^l  fiilf  in 
making  repairs  at  the  end  of  the  north  pier  to  protect  it  from  ice  and 
rafts. 

The  harbor  basin  and  connecting  channels  will  eventually  renuire 
deepening  to  22  feet.  The  channels  recently  commenced  should  be 
completed  at  an  early  date,  both  for  the  accommodation  of  com  nierce 
and  as  a  matter  of  economy. 

In  compliance  with  a  requirement  of  the  river  and  harbor  act  approved 
July  13, 1892,  an  investigation  was  made  of  the  question  of  owner?^liip 
of  the  ground  on  which  are  located  the  canal  and  canal  entraxiAiri  s^nd 
piers  in  Duluth  Harbor,  with  the  view  of  determining  if  the  titlii  of  tht 
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United  States  to  the  property  is  complete,  and  the  report  thereon, 
dated  November  26, 1892,  was  submitted  to  the  Secretary  of  War  with 
the  recommendations  of  the  Chief  of  Engineers  December  3, 1892;  the 
papers  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  122,  Fifty-second  Congress,  second  session. 

Plans  for  a  tunnel  under  the  canal,  proposed  to  be  constructed  by  the 
city  of  Duluth,  were  approved  by  the.  Secretary  of  War  April  26, 1893. 

July  1,.1893,  balance  iiDexpended $90,844.41 

J  uuo  30;  1894,  amount  expended  during  fiscal  year 81, 526. 74 

July  1,  1894,  balance  unexpended 9,317.67 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 84, 317. 67 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  237, 322. 88 

<  Submitted  in  compliance  with  requirement8»of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I  I  3.) 

4.  Harbor  at  Superior  Bay  and  8L  Louis  Bay,  Wisconsin, — Originally 
the  natural  entry  to  Superior  Bay  was  obstructed  with  shifting  bars 
having  at  most  but  9  feet  depth  of  water  over  them.  The  citizens  of 
Superior  attempted  to  remedy  this  by  constructing  i)iers  to  confine  the 
outflowing  waters  of  the  bay,  and  this  work  was  tiiken  up  by  the 
United  States  in  18G7,  and  has  successfully  maintained  since  then  a 
ruling  depth  of  16  feet  between  the  piers. 

The  piers  are  350  feetupart,  and  a  good  deal  of  dredging  has  been 
necessary  to  obtain  the  required  depth  between  them  and  the  channels 
leading  to  Connor  Point  and  the  Quebec  dock  and  a  new  connecting 
channel  in  St.  Louis  Bay.  The  original  project  of  1807  has,  therefore, 
been  modified  from  time  to  time  to  meet  the  needs  of  the  rapidly 
increasing  capacity  of  the  vessels  visiting  this  port,  the  last  modifica- 
tion being  made  by  act  of  Congress  approved  August  5,  188C,  which 
added  improvement  of  channel  in  St.  Louis  Bay. 

In  carrying  out  the  original  project  with  modifications  there  had 
been  expended  to  June  30,  1893,  the  sum  of  $222,303.80. 

The  contract  in  force  at  the  close  of  the  last  fiscal  year  was  com- 
pleted by  close  of  navigation  in  1893,  and  resulted  in  widening  and 
deepening  the  existing  channels  to  a  minimum  depth  of  10  feet,  and 
in  extending  the  IG-foot  channel  along  the  south  side  of  St.  Louis  Bay 
clear  through  to  a  junction  with  the  north  channel  at  Grassy  Point. 

Repairs  to  the  amount  of  $5,502.20  were  made  to  the  entry  piers  at 
their  outer  ends  to  protect  them  from  ice  and  rafts.  They  will  need 
further  extensive  repairs  this  season. 

The  laud  on  which  stands  the  southerly  entrance  pier  does  not 
belong  to  the  United  States  and  should  be  acquired  by  purchase  or 
condemnation. 

July  1,  1893,  balance  unexpended $88,066.68 

June  30, 1894,  amount  expended  during  fiscal  year 73, 036. 06 

July  1,  1894,  balance  unexpended 15,030.62 

Auiouut  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 65, 030. 62 

(  Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30,1896  156,  736. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893.       , 
(See  Appendix  114.)'  Digitized  by  V^OOglC 
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5.  Harbor  at  Ashland^  Wis. — Asliland  Harbor  is  located  at  the  head 
of  OheqaamegOQ  Bay,  and  originally  had  no  protection  from  the  waves 
which  rolled  into  the  bay  or  from  the  waves  generated  within  the  bay 
itself  by  storms. 

The  approved  project  is  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater,  8,000  feet  long,  northeast  of  the  town,  and  for  dredging  a 
channel  in  front  of  the  wharves  of  the  city  to  accommodate  ves^s 
drawing  16  feet  of  water.  Daring  the  season  of  1889  a  portion  of  the 
breakwater,  4,650  feet  in  length,  was  completed,  but  a  severe  storm  in 
November  of  the  same  year  destroyed  the  outer  50  feet,  and  the  slab 
filling  settled  in  some  places.  During  1893, 1,680  feet  was  added  to  the 
breakwater,  making  its  present  length  7,363  feet.  This  was  done  under 
the  contract  in  force  at  the  close  of  the  last  fiscal  year. 

An  unusually  violent  storm  on  May  18, 1894,  did  considerable  damage 
to  the  older  portion  of  the  breakwater,  estimated  at  88,000.  This  is 
now  being  repaired,  as  far  as  the  available  balance  left  after  the  close 
of  last  season's  work,  some  $3,000,  will  permit.  At  least  $5,000  should 
be  immediately  available  for  the  thorough  repair  of  the  work.  Long 
delay  Avill  result  in  nearly  doubling  the  ultimate  cost  of  repair.  The 
same  storm  made  a  breach  through  Chequamegon  Point  at  a  place  not 
heretofore  considered  weak,  and  where  no  protection  work  had  been 
placed.  To  repair  this  as  it  now  exists  will  require  $10,000.  If  left, 
it  will  i)robably  widen  considerably,  though  no  great  permanent  deep- 
ening is  apprehended. 

!No  dredging  has  yet  been  done  in  Ashland  Harbor. 

The  total  amount  expended  under  approved  project  to  June-30, 1894, 
is  $185,145.42. 

The  breakwater,  though  of  insufiicient  length  to  give  full  protection 
to  all  the  wharves  of  the  city,  has  nevertheless  had  a  marked  influence 
in  improving  the  tranquillity  of  the  harbor. 

July  1,  1893,  balanco  uuoxpeuded $49, 417. 66 

Juno  30,  1894,  amount  expended  daring  fiscal  year 47, 063. 08 

July  1,  1894,  balance  unexpended 2, 354.  .58 

July  1,  1894,  oat8t«indiug  liabilities 2,  35-1.. 58 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

C  Amonnt  that  can  be  profitably  ex])ended  in  fiscal  year  ending  June  30,1896  143, 500. 00 
\  Submitted  in  comphanco  with  requirements  of  sections  2  of  river  and 
I      harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  115.) 

6.  harbor  at  Ontonagon^  Mich. — The  entrance  to  Ontonagon  River, 
which  fomis  the  harbor,  had  but  7  feet  depth  in  1807,  at  which  time 
the  project  for  securing  12  feet  depth  by  building  parallel  piers  on 
either  side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth  in 
Lake  Superior,  and  dredging  a  channel  between  the  piers  was  adopted. 

The  west  pier  has  reached  a  length  of  2,675  feet,  and  is  very  nearly 
out  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has 
advanced  in  the  meantime,  owing  to  the  very  considerable  volume  of 
sand  carried  into  the  lake  by  the  river,  and  since  it  appears  probable 
that  the  advance  of  the  bar  will  keep  pace  with  the  extension  of  the 
X>ier8,  unless  a  very  considerable  exfension  is  made  at  once,  it  does  not 
appear  that  economic  considerations  would  justify  any  further  exten- 
sion of  the  piers  at  present.    The  east  pier  is  2,315  feet  in  length. 

For  a  time  it  seems  that  better  results  will  be  secured  after  the 
piers  are  put  in  repair  by  dredging  across  the  bar  after  each  spring 
freshet.  A  dredged  channel  through  the  bar  and  the  remaining  150 
feet  of  8ni)er8tructure  on  the  west  pier  were  completed  in  1891. 
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At  the  close  of  work  in  1891  the  channel  was  left  with  16  feet  of 
water  in  it,  but  the  river  freshets  have  partially  filled  this  up  since,  and 
an  examination  made  in  May,  1894,  showed  still  further  shoaling,  and 
work  to  the  extent  of  some  $6,500  is  now  in  progress,  dredging  oat 
between  the  piers  and  inside  the  harbor  to  make  the  channel  available 
to  vessels  drawing  12  feet. 

Several  thousand  dollars  will  have  to  be  expended  during  the  season 
in  repairing  the  east  pier.  The  contract  in  force  at  tlie  close  of  the 
last  fiscal  year  for  the  repairs  to  the  piers  was  completed  in  August, 
1893. 

The  amount  expended  during  the  fiscal  year  just  closed,  was 
$9^59.50. 

The  total  cost  of  the  improvement  to  June  30,  1894,  was  $317,439.72. 

July  1,  1893,  balance  unexpended $20,219.78 

June  30, 1894,  amount  expended  during  fiscal  year 9, 559. 50 

July  1,  1894,  balance  unexpended 10, 660. 28 

July  1,  1894,  outstanding  liabilities 4,992.53 

July  1,  1894,  balance  available 5, 667. 75 

Amount  appropriated  by  act  of  August  17, 1894 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 12, 667. 75 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    33, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  C.) 

7.  Uagle  Harbor^  Michigan. — Previous  to  the  improvement  of  Eagle 
Harbor  the  entrance  was  obstructed  by  a  rocky  reef,  with  8i  feet  of 
water  over  the  shoalest  part. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1866 
and  modified  in  1868,  1874,  and  1878.  The  plan,  as  finally  carried  out, 
consisted  in  blasting  and  dredging  through  the  rocky  ledge  a  channel 
130  feet  wide  and  14  feet  deep, marking  it  with  two  guiding  cribs,  one  on 
each  side  of  the  channel,  and  the  removal  of  a  number  of  bowlders. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1894,  was  $95,238.08,  and  has  resulted  in  carrying  out  the  above 
project,  the  work  having  been  completed  in  1879  and  meeting  the 
present  demands  of  commerce. 

No  appropriation  is  asked  for  this  harbor,  as  the  funds  available  will 
probably  be  sufficient  to  keep  the  work  in  good  order  for  several  years 
longer. 

July  1,  1893,  balance  unexpended $2, 286.  .S3 

June  30,  1894,  amount  expended  during  fiscal  year 524.41 

July  1,  1894,  balance  unexpended 1,  761.92 

(See  Appendix  1 1  7.) 

6»  Waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake 
and  River,  Michigan, — This  work  has  heretofore  been  reported  on  as 
the  Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point, 
Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19, 1890,  the  United  States  purchased  and  assumed  the 
charge  and  care  of  these  canals  on  August  3, 1891. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  ?iPif|e§t^(5^^if6®^^ 
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dredged  cats  and  channel  ways,  lights,  and  buoys.  There  are  no 
locks. 

When  the  United  States  assumed  charge  the  piers  and  revetments 
were,  and  are  now,  in  a  dilapidated  condition ;  bars  had  formed  at  the 
harbor  entrances,  and  many  places  in  the  channel  ways  had  shoaled  by 
dei>osition  of  material. 

As  the  waterway  is  intended  for  the  use  of  all  vessels  that  navigate 
Lake  Superior,  and  is  actually  used  by  a  large  proportion  of  them,  it 
is  necessary  that  the  depth  and  width  of  the  channels  shall  at  least  be 
equal  to  that  of  the  St.  Marys  Falls  Canal,  which  now  limits  the  max- 
imum draft  and  dimensions  of  the  largest  vessels  which  run  to  Lake 
Superior. 

The  last  river  and  harbor  act  appropriated  $50,000  for  improve- 
ment, which  jias  been  expended  in  dredging  the  existing  channels  to  a 
16- foot  depth  and  in  repairing  some  of  the  worst  portions  of  the  canal 
revetments.  An  entire  renewal  of  the  piers  and  revetments  is  urgently 
needed. 

The  condition  of  the  waterway  has  been  greatly  bettered  since  the 
United  States  acquired  ownership,  and  no  complaints  from  vessel  men 
have  been  received  this  year.  A  least  depth  of  14  feet  exists  through* 
out  the  waterway.  A  legislative  enactment  imposing  severe  penalties 
for  a  violation  of  the  established  rules  and  regulations  for  the  use  of 
the  canals  is  urgently  needed. 

July  1,  1893,  balanco  unexpended $38,165.52 

June  30,  1894,  amount  expended  during  fiscal  year 36, 553. 56 

July  1,  1894,  balance  unexpended 1,611.96 

July  1,  1894,  outstanding  liabilities 906.45 

July  1,  1894,  balance  available 705.51 

Amount  appropriated  by  act  of  August  17,  1894 130, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 130, 705. 51 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 115, 000. 00 

Amount  that  can  bu  profitably  expended  in  fiscal  year  ending  June 

30,  1896 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  8.) 

9,  Operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Supe- 
rior,  via  Portage  Lake  and  River ^  Michigan. — The  expenses  of  operating 
and  care  of  this  waterway  for  the  fiscal  year  ending  June  30,  1892, 
during  which  it  was  acquired  by  the  United  States,  were  paid  by  an 
appropriation  of  $10,000  made  for  the  purpose  by  act  of  September  19, 
1890. 

During  the  fiscal  year  ending  June  30, 1894,  $11,647,  from  the  per- 
manent indefinite  appropriation  of  July  5,  1884,  was  expended  in  main- 
taining, by  dredging,  a  practicable  14-foot  stage  of  water,  in  buoying 
and  lighting  the  channels,  in  superintendence  and  general  operation 
of  the  canals,  and  in  guarding  against  encroachments  on  the  legally 
established  harbor  lines. 

(See  Appendix  1 1  8.) 

10.  Harbor  at  Marquette,  Mich. — Originally  this  harbor  afforded  no 
protection  to  vessels  from  easterly  or  northeasterly  storms,  and  in  1866 
a  project  was  approved  for  the  construction  of  a  breakwater  conix)08ed 
of  cribs  filled  with  rock  and  projecting  from  the  shore  into  the  bay  a 
distance  of  2,000  feet.    This  pier  was  finished  practically  as  projected  in 
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1875,  but  since  its  commencement  extensive  repairs  bare  been  made 
to  the  superstructure. 

As  the  timber  composing  the  superstructure  has  been  in  place  longer 
than  its  durability  justifies,  it  is  essential  that  it  be  rc|>laced  by  more 
durable  material.  A  project  for  a  concrete  superstructure  was  approved 
in  February,  1890.     Its  estimated  cost  is  $232,936.71. 

In  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
for  the  extension  of  the  breakwater.  There  was  finished  60  feet  of  crib 
work  a>id  180  feet  of  riprap  foundation.  The  contract  ot  1890  extended 
the  breakwater  240  feet,  leaving  700  feet  to  bo  built  to  complete  it. 

The  contract  in  force  at  the  close  of  the  last  jftscal  year  to  build  600 
feet  of  this  extension  was  successfuly  carried  out.  The  breakwater  is 
now  2,000  feet  in  length. 

After  due  advertisement  a  contract  was  made  with  Messrs.  Powell  & 
Mitehell,  the  lowest  bidders,  to  build  100  feet  of  extension.  This  con 
traet  is  now  in  course  of  execution  and  will  bring  the  breakwater  out 
to  a  length  of  3,000  feet  as  contemplated  in  the  x>roject. 

The  breakwater  in  its  present  condition  gives  much  protection  to 
the  harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $60,812.51. 

The  total  cost  of  the  work  to  June  30,  1894,  is  $463,206.64. 

July  1,  1893,  balanco nuexponded $71, 775. 87 

J  line  30, 1894,  amount  exx)euded  during  fiscal  year ' 60, 812. 51 

July  1,  1894,  balanco  unexpended 10,963.36 

July  1,  1894,  amount  covered  by  uncompleted  contracts 5,745.00 

July  1,  1894,  balance  available 5,218.36 

Amount  appropriated  by  act  of  August  17,  1894 30,  000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 35,  218. 36 

(Amount  (estimated)  required  for  completion  of  existing  project 227, 1^36. 71 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  134, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act.  of  March  3,  1893. 

(See  Appendix  119.) 

11,  Harbor  of  refuge  at  Grand  Marais^  Mich. — Originally  the  entrance 
to  this  harbor  was  obstrneted  by  a  bar  having  but  about  6  feet  depth 
of  water  iix>on  it.  The  project  for  its  improvement,  adopted  in  1881, 
has  for  its  object  a  deep  and  safe  channel  into  the  harbor,  making  it  a 
harbor  of  refuge. .  This  object  is  to  be  attained  by  building  parallel 
piers  projecting  into  the  lake  and  dredging  out  a  channel  between 
them,  connecting  the  deep  water  of  the  lake  with  that  of  the  harbor. 

The  pro])Osed  length  of  each  pier  was  1,800  feet.  The  west  pier  has 
now  reached  a  length  of  1,406  feet  and  the  east  pier  1,153  feet. 

A  channel  150  feet  wide  and  17  feet  deej)  was  dredged  out  between 
tl>e  piers  in  1889,  but  it  shoaled,  and  in  1891  it  was  again  dredged,  this 
time  to  a  width  of  175  feet  and  a  least  depth  of  over  17  feet,  the  outer 
ends  of  canal  piers  repaired,  new  shore  ends  and  spurs  put  m,  and  the 
old  shore  ends  remodeled.  A  partial  survey  in  June,  1893,  showed  a 
shoaling  to  14  feet.  An  examination  made  in  June,  1894,  shows  that 
there  is  a  least  depth  of  15.5  feet  along  the  channel  between  the  piers. 

Allowing  for  one  foot  higher  water  this  year  than  last,  this  shows  a 
slight  gain  in  depth,  and  may  be  due  to  the  extension  of  the  east  pier 
last  season,  under  the  contract  in  force,  June  30, 1893,  with  Powell  & 
Mitchell^  to  build  a  300-foot  extension  to  the  eastjg^er^    v^qqqI^^ 
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As  the  piers  have  cut  off  the  natural  supply  of  sand  for  building  up 
and  maintaining  the  sand  spit  to  the  east  of  the  piers,  this  spit  has 
gradually  been  shaved  off  and  eroded.  It  will  probably  be  necessary 
to  close  the  natural  entry  before  long  by  an  artificial  work  of  some 
kind. 

The  total  amount  exi)ended  under  approved  project  to  June  30, 1893, 
was  $227,574.93. 

The  amount  expended  during  the  year  ending  June  30, 1894,  was 
$27,039.62, 

Joly  1, 18!)3,  balance  unexpended $33,675.07 

J  tine  30, 1894,  amount  expended  during  fiscal  year 27, 639. 62 

July  1, 1894,  balance  unexpended 6, 035. 45 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 26, 035. 45 

{Amount  (estimated)  required  for  completion  of  existing  project 168, 750. 00 
Amouutthatcanbe  profitably  expended  in  fiscal  year  ending  June  30,1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  10.) 

IMPROVEMENT    OF   RIVEES    AND.    HARBORS   ON    WESTERN    SHORE    OP 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  James  F.  Gregory,  Corps  of 
Engineers,  with  Lieut.  Charles  H.  McKinstry,  Corps  of  Engineers, 
under  liis  immediate  ordersj  Division  Engineer,  Col.  O.  M.  Poe,  Corps 
of  Engineers. 

1.  Manintiqiie  Harbor,  Michigan. — The  natural  channel  of  entrance  to 
the  mouth  of  the  Manistique  Kiver  was  7  feet  deep.  By  private  enter- 
X)rise  3,(K)0  feet  of  slab  piers  had  been  built  at  the  mouth  of  the  river 
and  a  channel  dredged  to  10  feet  before  any  appropriation  had  been 
made  by  the  Government. 

The  pr6ject  for  the  improvement  of  the  harbor  was  adopted  in  1880, 
and  consisted  in  dredging  between  the  piers  built  by  the  Chicago  Lum- 
bering Company,  increasing  the  depth  of  the  channel  to  12  feet  for  a 
width  of  150  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  channel  between  the  private  piers  of 
the  above-mentioned  dimensions.  Dredging  was  done  to  the  amount 
of  11,780  cubic  yards,  and  work  was  then  suspended  in  consequence  of 
the  refusal  of  the  company  controlling  the  harbor  to  rectify  their  pier 
lines  when  rebuilding  the  same. 

Nothing  has  been  done  since  work  was  suspended  in  1881. 

Soundings  taken  in  May,  1892,  show  a  navigable  channel  between  the 
piers  with  a  depth  of  13  feet,  but  with  a  governing  depth  over  the  bar 
of  about  11  feet. 

The  amount  expended  to  June  30,  1893,  was  $3,500:60. 

July  1,  1893,  balance  nnexpended $2, 499. 40 

Jnno  30,  1894,  amount  expended  during  fiscal  year 71. 00 

J  oly  1,  1894,  balance  unexpended 2, 428. 40 

(See  Appendix  J  J  1.) 

J2.  Cedar  River  Harbarj  Michigan. — Previous  to  improvement  the 
mouth  of  Cedar  River  was  175  feet  wide  and  8  to  10  feet  deep,  with  a 
3-foot  bar  in  front.  Digitized  by  V^OOglC 
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Improvements  had  been  made  by  private  parties  prior  lo  the  com- 
mencement of  Government  work. 

The  project  of  improvement  was  adopted  in  1883,  with  a  modification 
in  the  direction  of  the  piers  in  1884,  the  object  being  to  afford  an  entrance 
channel  of  liavigable  width  and  14  feet  in  depth. 

Up  to  Jnne  30, 1893,  there  had  been  expended  $28,104.93,  resulting 
in  the  construction  of  two  pile  piers  754  and  301  feet  long,  respectively, 
in  continuation  of  the  slab  docks  built  by  private  enterprise,  and  a 
channel  that  in  October,  1885,  was  50  feet  wide  and  13  feet  deep  and 
100  feet  wide  for  a  depth  of  11  feet. 

Soundings  taken  in  April,  1894,  showed  a  channel  about  40  feet  wide, 
and  under  favorable  conditions  vessels  drawing  14  feet  could  enter  the 
harbor. 

Work  was  suspended  in  November,  1885,  and  has  not  been  resumed 
by  the  United  States  since  that  date.  It  is  reported  that  some  dredging 
was  done  by  private  parties  in  1891  and  1892. 

July  1,  1893,  balance  unexpended $1, 895. 07 

June  30,  1894,  amount  expended  during  fiscal  year 86. 04 

July  1,  1894,  balance  unexpended 1, 809. 03 

t  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  2.) 

3.  Menominee  Harbor,  Michigan  and  Wisconsin. — Previous  to  the 
improvement  of  this  harbor  the  depth  of  water  at  the  mouth  of  the 
Menominee  Eiver  was  about  4  feet,  and  the  river  was  navigable  for 
boats  of  that  draft  for  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1871 
and  modified  in  1874,  the  object  being  to  afford  achannel  of  entrance  of 
navigable  width  and  not  less  than  14  feet  depth. 

The  original  and  modified  projects  are  completed,  the  object  sought 
obtained,  and  the  present  demands  of  commerce  fully  met. 

The  amount  expended  up  to  June  30, 1893,  was  $211,929.68,  resulting 
in  the  construction  of  two  piers  400  feet  apart,  the  north  pier  1,854  feet 
long  and  the  south  pier  2,710  feet  long,  with  a  dredged  channel  3,000 
feet  long,  200  feet  wide  and  16  feet  deep  from  the  16foot  contour  in 
lireen  Bay  to  the  lower  end  of  the  channel  of  the  Menominee  River,  of 
the  same  depth  and  width. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1894. 

The  estimate  for  1896  is  $15,000,  to  make  repairs  urgently  needed  to 
the  south  pier. 

July  1, 1893,  balance  unexpended $132. 32 

July  1, 1894,  balance  unexpended 132.32 

Amount  appropriated  by  act  of  August  17, 1894 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 10, 132. 32 

(  Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 1896    15, 000. 00 

<  Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  3.) 

4.  Menominee  River j  Michigan  and  Wisconsin. — The  river  and  harbor 
act  of  September  19, 1890,  appropriated $54,000 for  "continuing  the  im- 
provement up  the  river  from  termination  of  old  work,''  and  tlie  original 
approved  project  was  for  dredging  a  channel  200  feet  "^J^ejuid^jl^  feet 
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deep  from  Green  Bay  up  the  Menominee  Biver  as  far  as  the  fdnds  avail- 
able woidd  allow,  the  object  being  to  create  a  navigable  channel  16  feet 
deep  from  Green  Bay  to'N.  Ludlngton  Company's  mill,  a  distance  of 
about  2  miles.  The  project  has  been  modified  by  reducing  the  upper 
2,600  linear  feet  to  a  widtli  of  100  feet. 

The  original  navigable  depth  was  about  4  feet. 

When  work  was  begun  on  the  improvement  in  question  the  United 
States  had  increased  the  depth  at  the  mouth  of  the  river  to  14  feet, 
and  by  private  enterprise  a  tortuous  channel  had  been  dredged  with  a 
governing  width  of  50  feet  and  depth  of  13  feet,  extending  up  the 
river  for  a  distance  of  2  miles. 

A  large  portion  of  the  improvement  made  by  private  parties,  how- 
ever, was  situated  entirely  outside  of  the  limits  of  the  present  channel. 

The  amount  expended  to  June  30, 1893,  was  $61,594.87. 

The  lower  section,  some  9,300  feet  long,  had  then  a  width  of  200  feet, 
except  for  a  distance  of  1,200  feet,  where  the  average  width  was  but  175 
feet,  and  a  general  depth  of  16  feet.  The  upper  section,  about  2,400 
feet  long,  was  practically  completed  for  a  distance  of  1,000  feet ;  the 
governing  depth  in  the  remainder  was  about  4  feet. 

During  the  fiscal  year  ending  June  30, 1894,  $12,710.89  was  expended 
in  drilling  and  blasting  in  hardpau,  and  in  dredging  79,330  cubic  yards 
of  material.  The  lower  section,  9,300  feet  long,  has  now  a  channel  200 
feet  wide,  except  for  a  limited  portion  of  its  length,  and  a  general 
depth  of  16  feet.  The  upper  section,  2,400  feet  long,  is  practically  com- 
pleted for  about  2,200  linear  feet,  and  the  governing  depth  in  the 
remainder  is  about  8  feet. 

The  estimate  for  1896  for  maintenance  of  channel  is  $10,000. 

July  1,  1893,  balance  unexpended $12,958.63 

Miscellaneous  receipts  credited  to  appropriation 26. 53 

12, 985. 16 
June  30,  1894,  amount  expended  during  fiscal  year 12, 710. 89 

July  1,  1894,  balance  unexpended 274. 27 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 274. 27 

f  Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    10, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  4.) 

5.  Oconto  Harbor,  Wisconsin. — In  its  natural  condition  the  channel 
at  the  entrance  to  the  Oconto  Eiver  was  obstructed  by  a  bar  with  less 
than  2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construc- 
tion of  a  small^imount  of  slab  pier  and  by  dredging,  had  increased  the 
depth  to  3^  feet. 

The  project  of  improvement  adopted  in  1882  projwses  to  secure  an 
8- foot  channel  from  Green  Bay  to  the  city  of  Oconto,  a  distance  of  2 
wiles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
^150,000. 

The  total  amount  expended  .up  to  June  30,  1893,  was  $67,910.67, 
tesulting  in  the  building  of  two  piers,  the  north  pier  1,603  feet  and  the 
south  pier  2,151  feet  in  length,  the  latter  being  the  full  length  contem- 
plated by  the  approved  project  in  the  removal  of  405,356  cubic  yards  of 
material  and  minor  repairs.    Owing  to  the  narrowness  of  the  dredged 
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channel  and  the  soft  character  of  the  material  the  spring  freshets  have 
a  tendency  to  obliterate  in  places  the  dredging  of  previous  years. 

The  governing  depth  of  water  at  the  harbor  entrance  was  7J  feet, 
and  there  was  about  7  feet  in  the  river  as  far  up  as  Spies'  mill,  a  dis- 
tance of  9,000  feet. 

In  April,  1894,  the  depths  were  reduced  to  7  feet  and  C^  feet,  rcsi>ec- 
tively.  Dredging  in  June,  1894,  has  increased  the  depth  at  entrance 
to  10  feet.  Seventeen  thousand  and  forty-five  cubic  yards  of  material 
was  removed  during  the  tiscal  year. 

During  the  liscal  year  ending  June  30, 1894,  $1,534.85  was  expended. 

The  estimate  for  year  ending  June  30, 1896,  for  maintenance  of  chan- 
nel and  repairs  to  piers  is  $10,000. 

Jnly  1,  1893,  balance  unexpended $3,089.33 

Juno  30,  1894,  .-nuonnt  expended  during  fiscal  year 1, 534. 85 

July  1, 1894,  bnbvnco  unexpended 1,554.48 

July  1,  1894,  outstanding  liabilities 16. 18 

Jnly  1,1894,  balance  available 1,538.30 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

Amount  available  for  liscal  year  ending  Juno  30,  1895 4,538.30 

{Amount  (estimated)  required  for  completion  of  existing  project 79, 000. 00 
Amount  tb  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snudiy  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  5.) 

6,  Pensaukee  Harbor^  Wisconsin, — The  original  deptli  of  water  at  the 
mouth  of  Pensaukee  Kiver  was  2  feet,  increased  by  private  enterprise 
to  from  7  to  9  feet  Ibr  a  width  of  30  feet. 

Tlie  project  for  the  improvement  of  this  harbor  was  adopted  in  1883, 
and  consisted  of  tlie  construction  of  a  single  slab  ^)ier  2,500  feet  long, 
in  continuation  of  the  pier  built  by  private  enterprise,  and  dredging  a 
channel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  amount  expended  uj)  to  June  30,  1893,  was  $13,935.64, 
resulting  in  the  (*onstruction  of  1,300  feet  of  the  proposed  extension  of 
the  pier,  and  the  dredging  of  5,098  cubic  yards  of  material,  making  a 
channel  25  feet  wide  and  10  feet  deep. 

About  000  linear  feet  of  the  west  end  of  the  pier,  damaged  by  fire  in 
September,  1891,  was  repaired  in  October  and  November,  1891. 

The  last  survey,  made  in  May,  1890,  showed  the  governing  depth  to 
be  2.8  feet. 

There  were  no  operations  during  the  fiscal  year  ending  June  30,  1894. 

For  maintenan(re  of  the  piers  an  appropriation  of  $1,000  is  recom- 
mended for  year  ending  June  30,  1896. 

July  1,  1893,  balance  unexpended $1,064.36 

Juiie  30, 1894,  amount  expended  during  fiscal  year 71. 00 

Jnly  1, 1894,  balance  unexpended 993. 36 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896       1,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  6.)  * 

7.  Green  Bay  Harbor,  Wisconsin. — Before  the  improvement  of  this 
harbor  was  begun  the  channel  between  the  mouth  of  the  Fox  River 
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and  the  deep  water  in  Green  Bay  was  circuitous  and  narrow,  with  but 
6  feet  of  water  at  its  shoalest  point. 

The  project  of  improvement  was  adopted  in  1866,  and  subsequently 
modified  so  as  to  provide  increased  depth  in  1872  and  1874,  the  object 
being  to  provide  a  dredged  channel  200  feet  wide,  14  feet  deep,  and  2 
miles  long  in  place  of  the  natural  channel,  with  a  revetted  cut  across 
Grassy  Island. 

The  project  was  further  modified  in  1892  to  increase  the  depth  of  the 
present  channel  to  16  feet  and  extend  it  in  a  d!rect  line  through  the 
bar  off  Sable  Point,  making  its  total  length  16,500  feet. 

The  act  of  Congress  of  July  13,  1802,  appropriating  $25,000  for 
improving  harbor  at  Green  Bay,  Wis.,  provided  "that  $5,000  of  said 
sum  may,  in  the  discretion  of  the  Secretary  of  War,  be  expended  on 
the  Fox  River,  below  De  Pere,  Wisconsin." 

To  accomplish  the  object  sought  by  the  foregoing  proviso,  a  project 
T^as  mlopted  in  1892  for  the  improvement  of  the  present  tortuous 
channel  by  straightening  it  in  places,  and  giving  it  a  least  width  of 
150  feet. 

There  was  expended,  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893,  $301,069.97,  resulting  in  a  dredged  channel  10,600  feet  long, 
200  feet  wide,  and  14  feet  deep,  and  in  the  construction  of  1,325  linear  feet 
of  revetment  of  the  sides  of  a  cut  through  Grassy  Island.  Work  on 
the  16-foot  channel  was  in  progress,  and  about  3,000  linear  feet  com- 
pleted for  a  width  of  100  feet. 

From  the  channel  of  the  Fox  Eiver  between  De  Pere  and  Green  Bay, 
41,575  cubic  yards  of  material  was  removed,  resulting  in  a  channel 
uf^ay  14  feet  deep  and  145  feet  wide,  except  for  a  small  part  of  the  dis- 
tance. 

During  the  fiscal  year  ending  June  30, 1894,  $20,449.07  was  expended, 
resulting  in  the  removal  of  84,794.4  cubic  yards  of  material  from  the 
IC-foot  channel,  and  extending  it  to  a  total  length  of  10,200  feet. 
Kepairs  were  made  to  the  revetments,  and  a  survey  and  map  made 
extending  from  the  city  of  Green  Bay  to  the  mouth  of  Fox  River  for 
the  purpose  of  establishing  dock  lines. 

Tlie  channel  in  Fox  River  below  De  Pere  was  completed  to  the  full 
width  of  150  feet. 

The  estimate  for  year  ending  June  30, 1896,  to  complete  the  10-foot 
eliaiinel.  is  $46,915. 

July  1, 1893,  balance  unexpended $21,  532. 53 

Jane  30,  1894,  amount  expended  during  fiscal  year 20,  449. 07 

July  1,  1894,  balance  unexpended 1,  083. 46 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1895 26, 083. 46 

(  Amount  (estimated)  required  for  completion  of  cxistinjr  project 46, 915. 00 

J  Auiountthat  can  be  profitably  expended  in  fiscal  year  ending.]  uue30,1896  46,  915. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  7.) 

S.  Sturgeon  Bay  and  Lal'e  Michigan  Ship  Canal^  Wisconsin. — The 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  is  a  waterway  cut  tlirough 
the  neck  of  land  separating  Green  Bay  from  Lake  Michigan,  and  con- 
nects Lake  Michigan  with  Sturgeon  Bay,  an  arm  of  Green  Bay,  about 
8  miles  long,  extending  eastward  into  the  peninsula  and  narrowing  it 
at  that  point.  .    ^^^.^ 
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The  canal  was  constructed  by  the  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  and  Harbor  Company,  from  1872  to  1881,  from  the  pro- 
ceeds of  sale  of  200,000  acres  of  public  lands  granted  to  the  State  of 
Wisconsin  for  the  purpose  by  acts  of  Congress  of  April  10, 1866,  and 
March  1, 1872.  A  full  history  and  description  of  the  work  is  given  in 
reports  contained  in  the  Annual  Keport,  Chief  of  Engineers,  1887, 
pages  2017  to  2037,  and  in  House  Ex.  Doc.  No.  106,  Forty-ninth  Con- 
gress, second  session.     ^ 

The  canal  affords  a  considerable  shortening  of  distance  for  many 
vessels  over  the  natural  outlet  of  Green  Bay  into  Lake  Michigan  about 
50  miles  to  the  north,  admits  the  avoidance  of  the  dangers  of  the  natural 
route,  and  makes  Sturgeon  Bay  available  and  accessible  as  a  harbor  of 
refuge  for  vessels  on  Lake  Michigan. 

Thci  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$81,833  for  making  the  canal  free  to  commerce.  The  conditions  of  the 
act  being  fulfilled,  the  property  was  purchased  from  the  company  and 
the  money  appropriated  therefor  paid  in  April,  1893,  and  the  United 
States  assumed  possession  of  the  canal  on  April  25, 1893. 

The  canal  is  an  open  cut,  without  locks  or  gates^  7,200  feet  long;  it 
is  100  feet  wide  at  the  water  surface,  about  65  feet  wide  at  bottom,  and 
13  feet  deep.  Harbor  works  at  the  Lake  Michigan  entrance  have  been 
constructed  by  the  United  States.  Dredging  has  been  done  in  con- 
^  tinuation  of  the  channel  6,100  feet  into  Sturgeon  Bay.  The  banks  are 
only  partly  revetted;  8,437  feet  of  the  existing  revetments  requires 
extensive  repairs,  and  6,000  feet  remains  to  be  constructed. 

The  foregoing  is  a  description  of  the  work  and  its  condition  at  the 
close  of  the  fiscal  year  ending  June  30, 1893,  and  the  amount  expended 
by  the  United  States  was  $81,833. 

During  the  fiscal  year  ending  June  30, 1894,  there  being  no  funds 
available  for  enlargement  or  imx)rovement  of  the  canal,  there  were  no 
expenditures  other  than  for  operating  and  care  provided  for  by  indefi- 
nite appropriation,  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

The  existing  project  submitted  in  1893  provides  for  extending  the 
revetments  to  the  14-foot  contour  in  Sturgeon  Bay  and  widening  this 
portion  of  the  canal  to  160  feet,  at  an  estimated  cost  of  $98,450.  An 
appropriation  of  $20,000  was  made  for  this  work  by  the  river  and  harbor 
act  of  August*  17,  1894,  and  the  balance  of  the  estimate  ($78,450)  can 
be  profitably  expended  during  fiscal  year  ending  June  30, 1896. 

Amount  appropriated  by  act  of  August  17, 1894 $20, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 78, 450. 00 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    78, 460. 00 
Submitted  in  compliance  with  requirements  of  sections^  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  8.) 

9.  Operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canalj 
Winconsin. — Under  the  continuous  appropriation  for  operating  and  care 
of  canals  and  other  works  of  navigation,  37,744  cubic  yards  of  material 
were  removed  for  maintenance  of  the  canal,  and  necessary  repairs  made 
to  the  revetments,  etc.,  pertaining  to  the  canal,  during  year  ending 
June  30,  1894. 

The  amount  expended  under  the  indefinite  appropriation  provided 
by  section  4  of  the  river  and  harbor  act  of  July  5, 1884,  during  the  fiscal 
year  was  $14,579. 11.  The  detailed  statement  appended  to  the  report 
of  the  local  engineer  oflScer  shows  the  items  of  expenditure. 
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For  the  year  ending  June  30, 1895,  it  is  proposeil  to  maintain  existing 
works  by  sucli  dredging  and  repairs  as  may  be  necessary. 
(See  Appendix  J  J  9.) 

10.  Harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Ganalj  Wisconsin, — Before  the  construction  of  this  harbor 
was  undertaken  the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal  was  entirely  unprotected  from  storms  Jcang- 
ing  from  northeast  and  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart 
at  the  shore  line,  protecting  the  lake  entrance  of  the  canal,  and  con- 
verging so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  an 
area  of  about  10  acres,  with  a  depth  of  at  least  16  feet. 

The  total  expenditure  at  this  harbor  up  to  June  30^  1893,  was 
$169,617.96,  resulting  in  the  completion  of  the  piers  as  projected,  and 
in  a  dredged  channel  16  feet  deep  and  120  feet  wide  from  the  16-foot 
contour  in  Lake  Michigan  to  the  canal  entrance.  The  channel  had 
been  reduced  at  that  date  by  shoaling  to  a  depth  of  14.3  feet. 

During  the  fiscal  year  ending  June  30, 1894,  $1,803.64  was  expended 
for  repairs  to  the  piers,  guide  piling,  and  dredging  plant.  The  channel 
had  become  reduced  in  depth  to  13  feet;  it  was  restored  to  16  feet  for 
a  width  of  120  feet  by  the  removal  of  14,260  cubic  yards  of  material. 

The  estimate  for  the  year  ending  June  30,  1896,  is  $7,000  for  mainte- 
nance of  channel  and  piers. 

July  1,  1893,  balance  unexpended $3, 561. 54 

June  30,  1894,  amount  expended  during  fiscal  year 1, 803. 64 

July  1,  1894,  balance  unexpended 1,760.90 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 760. 90 

(  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896      7, 000. 00 
<  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 

(See  Appendix  J  J  10.) 

11,  Ahnapee  HarboVj  WiscoTisin. — Previous  to  the  improvement  of 
jthis  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  Eiver  was 
only  about  2  feet. 

The  project  of  improvement,  adopted  in  1875  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a 
200-foot  entrance  between  the  pier  hea^ls. 

The  total  amount  expended  up  to  June  30, 1893,  was  $166,908.10, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,102  feet  long 
and  the  south  one  1,125  feet;  in  the  removal  of  30,528  cubic  yards  of 
rock  and  137,893  cubic  yards  of  sand  and  gravel,  and  in  placing  a 
double  row  of  sheet  piling  along  352  feet  of  the  north  pier  and  620  feet  of 
the  south  pier.    The  rock  was  used  for  refilling  and  riprapping  the  piers. 

The  depth  of  watt* r  at  the  entrance  was  16  feet,  and  11  feet  at  the 
shore  ends  of  the  piers. 

Of  the  area  from  which  rock  had  been  excavated,  one-third  had  the 
required  depth  of  12  feet,  the  remaining  two-thirds  an  average  depth 
of  about  9  feet. 

BNQ  94 ^21  Digitized  by  V^OOQIC 


322         REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

During  the  fiscal  year  ending  June  30, 1894,  $4,077.73  was  expended. 
The  main  and  detached  piers  were  connected  by  the  construction  of 
225.0  linear  feet  of  guide  piling,  and  minor  repairs  were  made  to  the 
north  pier. 

Soundings  taken  in  April,  1894,  showed  a  depth  of  water  at  the 
entrance  of  from  15  to  10  feet,  and  at  the  shore  ends  of  the  harbor  piers 
about  lOJ  feet. 

The  estimate  for  year  ending  June  30,  1896,  to  complete  the  pier 
extension,  rock  removal,  and  dredging,  and  to  renew  decayed  super- 
structure, is  $15,000. 

July  1,  1893,  balance  unexpended $6,311.90 

Juno  30,  1894,  amount  expended  during  iiscal  year 4,077.73 

July  1,  1894,  balance  unexpended 2,234.17 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

Amount  available  for  iiscal  year  oniling  J nne  30,  1895 7, 234. 17 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000.00 
Amount  that  can  be  prati  tab  lye3cpeQded  in  fiscal  year  ending  June  30, 1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(>ti  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  11.) 

13.  Kewaunee  Harbor ^  Wisconnin, — The  natural  channel  to  this  har- 
bor was  through  the  Kewaunee  River.  The  river  mouth  was  not  more 
than  20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point, 
and  was  obstructed  by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cut  » channel  14  feet  deep  through  a  neck  of  land  between  the  river 
and  the  lake  at  a  point  about  2,000  feet  south  of  the  river  mouth,  and 
to  continue  this  channel  to  deep  water  in  the  lake  by  the  construction 
of  two  parallel  piers,  200feet  apart,  extending  from  each  side  of  the  cut 
lakeward  to  the  18-foot  contour. 

The  total  amount  expended  on  this  haib  >r  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1893,  was  $81,054.40,  in  addition  to  whicH  the 
local  harbor  commissioners  had  expended  $8,042.72.  At  that  time 
1,250  feet  of  the  north  pier  and  1,175  feet  of  the  south  pier  had  been 
constructed,  and  there  was  a  governing  depth  in  the  entrance  channel 
of  about  13  feet,  with  least  width  of  50  feet. 

During  thefiscal  year  ending  June  30, 1894,  $23,374.60  was  expended. 
Each  pier  was  extended  250  feet,  piers  repaired,  and  22,425  cubic  yards 
of  material  removed  by  dredging.  The  channel  formed  was  120  feet 
wide  and  14  feet  deep. 

Soundings  taken  in  April,  1894,  showed  a  channel  of  navigable  width 
with  a  depth  of  13.6  feet. 

For  the  year  ending  June  30,  1896,  the  estimate  is  $66,943.23,  to  be 
expended  chiefly  for  pier  extension. 

July  1,1893,  balance  unexpended $23,949.60 

June  30, 1894,  amount  expended  during  fiscal  year 23, 374. 60 

July  1, 1894,  balance  unexpended 575.00 

Amount  appropriated  by  act  of  August  17,1894 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 20, 575. 00 

r  Amount  (estimated)  required  for  completion  of  existin  g  project 66, 943.  ^ 

J  Amountthatcanbeprofitablyexpendedinfiscalyearending June30, 1896     66, 943.28 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
(See  Appendix  J  J  12.)  digitized  by  V^OOglC 
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13.  Two  Rivers  HarhoVy  Wisconsin. — Previous  to  the  improvem(Mit 
of  this  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by 
but  2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of.a  cbaiuiel  of  navigable  width  and  not  less  than  12  feet  deep,  to 
be  accomplished  by  the  construction  of  two  piers,  extending  from  the 
mouth  of  Two  Kivers  lakeward  to  the  18- foot  contour  in  Lake  Michi- 
gan, and  dredging  a  channel  between  tliem. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1893,  was  8:^04,487.71,  which  was  expended  in  the»  construction  of 
two  parallel  i>iers,  the  north  and  south  pier  being  1,810  and  1,710  feet 
long  respectively,  in  dredging,  and  in  repairs  to  the  i)iers.  Dredging 
to  restore  the  channel  120  feet  wide  and  12  feet  deep  was  in  progress, 
and  over  one-half  of  the  desired  width  obtained. 

During  the  fiscal  year  ending  June  30, 181^4,  $1,461.36  was  expended. 
Dredging  was  continued  to  July  31, 1803.  Eleven  thousand  seven 
hundred  and  sixty-tivo  cubic  yards  of  material  was  removed,  and  the 
channel  completed  to  a  width  of  120  feet.  Minor  repairs  were  also 
made  to  the  piers,  sheet  piling,  and  sand  fences. 

Soundings  taken  in  April,  1804,  indicated  considerable  shoaling  in 
the  channel,  it  being  but  11  feet  deep  and  GO  feet  wide. 

Estimate  for  year  ending  June  30,  1894,  for  maintenance  and  rex)airs 
18  $18,800. 

July  1,  1893,  balance  unexpended $2,012.29 

Juno  30,  I894y  amonnt  expended  during  fiscal  year 1, 461. 36 

July  1, 1894,  bnlnnco  unexpended 550.  93 

Amoaut  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3,  550. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 088. 80 
Amount  that  can  be  profitably  expended  in  fiscal  year  cndiu«?  June  30, 1896    18,  800. 00 
Submitted  in  compliance  Avith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  13.) 

14.  Manitowoc  HarhoVy  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  pi>int  over  the 
bar  at  the  mouth  of  the  Manitowoc  Biver. 

The  original  project,  adopted  in  1852,  provided  for  tlie  construction  of 
two  parallel  piers,  220  feet  apart,  extending  from  tlie  mouth  of  the  river 
to  the  12-foot  contour  in  Lake  Michigan.  In  18S1  this  was  modified  so 
as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  depth  of  18^ 
feet  and  dredging  to  not  less  than  14  feet. 

A  supplementary  project,  for  the  construction  of  an  exterior  break- 
water 400  feet  long,  to  cost  $40,000,  and  afford  protection  from  north- 
east storms,  was  submitted  in  1891,  and  an  ai^piopriation  made  in 
1892  to  begin  the  work,  but  it  was  not  considered  advisable  to  oom- 
lueiice  it  until  sufficient  funds  were  provided  to  complete  it. 

The  total  amount  expended  up  to  June  30,  1893,  was  $309,388.57, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,970  feet  and 
the  south  one  1,900  feet  long,  228  feet  apart  at  the  shore  line  and  250 
feet  at  the  outer  ends,  renewal  of  superstructure  of  piers,  and  in  the 
removal  of  201,064  cubic  yards  of  material  by  dredging. 

The  channel  had  a  navigable  depth  of  14.7  feet. 

During  the  fiscal  year  ending  June  30,  1894,  $3,788.10  was  expended 
ill  rebuilding  592  linear  feet  of  the  south  pier  above  the  water  line  and 
in  minor  repairs  to  piers  and  dredging  plant.  Digitized  by  V^OOglC 
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April  1,  1894,  soundings  showed  the  depth  at  entrance  to  he  from 
16J  to  17  feet,  but  the  governing  depth  between  the  piers  was  reduced 
to  14  feet. 

In  addition  to  funds  appropriated  in  1892  for  construction  of  break- 
water, and  now  available,  the  estimated  amount  required'for  year  end- 
ing June  30,  1890,  to  complete  and  maintain  the  works  is  $5,000. 

July  1, 1893,  balance  uuexpended $26,651.93 

June  30, 1894,  aaionut  expouded  during  fiscal  year 3, 7^.  10 

Jnly  1,1894,  balance  unexpended 22,863.83 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 42, 863. 83 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 000.00 
Submitted  in  compiijiiiee  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  14.) 

15,  Sheboygan  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on  the 
bar  at  the  entrance  of  the  river. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  a  12-foot  channel 
entrance  to  the  mouth  of  the  Sheboygan  River.  This  was  modified  in 
1873  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  w-ere  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  This  was  ftirther  modified  in  1881,  the  present  proj- 
ect having  for  its  object  to  deepen  the  channel  still  further,  by  extend- 
ing the  piers  to  the  20-foot  contour  in  the  lake  and  dredging  to  a  depth 
of  18  feet  between  their  outer  ends,  the  depth  decreasing  to  14  feet  at 
the  shore  iine. 

The  total  expenditure  up  to  June  30, 1893,  amounted  to  $326,077.39, 
resulting  in  the  construction  of  a  north  and  a  south  pier  2,270  and 
2,387  ieet  long,  respectively,  and  the  removal  by  dredging  of  289,038 
cubic  yards  of  material.    The  channel  had  a  depth  of  16  feet. 

During  the  fiscal  year  ending  June  30, 1894,  $15,861.12  was  expended. 
Each  pier  was  extended  100  linear  feet  and  minor  repairs  were  made  to 
the  piers. 

The  channel  decreased  in  depth  about  0.4  feet,  the  governing  depth 
March  28,  1894,  being  15.6  feet. 

The  north  pier  is  now  2,370  feet  long  and  the  south  pier  2,487  feet 
long. 

The  estimate  for  year  ending  June  30,  1896,  for  completion  of  exist- 
ing project,  including  $64,900  for  maintenance  and  repairs,  is  $81^.900. 

July  1,  1893,  balauce  unexpended $18, 371. 53 

Juno  30,  1894,  amount  expended  during  fiscal  year 15, 861. 12 

July  1,  1894,  balance  unexpended 2, 510. 40 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 27, 510. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 81, 900. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    81, 900.  (}0 
.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  15.)  ooalp 
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16,  Port  Washington  Harbor^  Wi8C07iifi7i, — The  uataral  channel  at 
the  mouth  of  the  Sank  River  was  narrow,  and  at  the  shoalest  point 
had  a  depth  of  but  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  18C9,  and  provided  for  two  parallel  piers,  extending  to  10  feet  of 
water  in  Lake  Michigan,  and  the  excavation  of  an  interior  basirj.  This 
plan  was  modified  in  1870  and  again  in  1876,  and  now  provides  for  the 
excavation  of  two  interior  basins,  with  a  combined  area  of  5J  acres, 
with  a  depth  of  12  feet,  and  a  channel  of  the  same  depth  connecting  the 
basins  with  the  lake. 

The  total  expenditure  up  to  June  30,  1893,  was  $183,751.05,  and 
resulted  in  the  construe  lion  of  a  north  and  south  pier  920  and  1,226 
feel  long,  respectively,  with  400  feet  of  revetment  along  the  north  bank 
of  the  river,  extending  to  the  inner  end  of  the  south  pier;  in  the  for- 
mation of  two  interior  dredged  basins  of  2|  and  3  acres  respectively. 
The  north  basin  had  a  depth  of  12  feet  over  nearly  its  entire  area,  and 
a  narrow  channel  12  feet  in  depth  from  abreast  the  inner  end  of  the 
north  ]>ier  to  the  upper  end  of  the  west  basin,  although  the  average 
depth  did  not  exceed  8  feet. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1894,863 
for  minor  repairs  to  piers. 

Soundings  taken  in  March,  1894,  indicated  a  ruling  depth  of  water 
in  the  entrance  channel  of  10  feet. 

The  estimate  for  year  ending  June  30, 1896,  is  $12,000,  for  restoration 
and  maintenance  of  channel  and  repairs  to  piers. 

July  1,  1893,  balance  anexpeuded $285. 45 

June  30y  1894,  amount  expcudud  during  fiscal  year 63.00 

July  1,  1894,  balance  unexpended 222. 45 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 222.  45 

C  Amonutthatcan  be  profitably  expendedinfiscalyearendinffJaneSO,  1896    12, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  16.) 

17.  Harbor  of  refuge  at  Milwaukee  Bay^  Wisconsin. — The  project  for 
the  work  was  approved  in  1881,  and  contemplated  the  formation  of  an 
artificial  harbor,  inclosing  a  portion  of  Lake  Michigan  forming  Milwau- 
kee Bay,  within  a  breakwater  of  crib  work  upon  a  stone  foundation. 
This  harbor  will  furnish  417  acres  of  safe  mooring  ground  beyond  the 
18-foot  contour  and  about  twice  this  area  beyond  the  12-foot  contour. 

The  actual  length  of  tlie  breakwater  when  completed  will  be  7,250 
feet. 

Work  began  in  1881 ,  and  up  to  June  30, 1893,  there  had  been  expended 
$480,717.62,  resulting  in  the  completion  of  4,150  running  feet  of  sub- 
structure and  3,850  feet  of  superstructure. 

During  tlie  fiscal  year  ending  June  30, 1894,  one  100-foot  crib  wa« 
sunk  in  the  gap  left  by  the  overthrow  of  two  adjoining  50-foot  cribs, 
400  linear  feet  of  new  superstructure  was  construct^ed,  1,500  linear  feet 
of  old  superstructure  badly  damaged  by  the  storm  of  April,  1893,  was 
rebuilt,  and  the  outer  arm,  1,950  feet  in  length,  was  reenforced  by  stone 
tbrown  in  against  both  lake  and  harbor  sides.  The  amount  expended 
for  the  above  work  and  for  light-ship  at  south  end  of  breakwater  dur- 
ing the  fiscal  year  was  $81,626.34. 

The  length  of  the  substructure  (crib  and  stone  foundation)  is  now 
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4,250  feet,  and  of  the  superstructure  4,150  feet,  leaving  3,000  feet  of 
substructure  and  3,100  feet  of  superstructure  to  be  constructed  to  com- 
plete the  work. 

The  harbor  is  now  used  to  a  considerable  extent  as  a  shelter  from 
easterly  and  northejvsterly  storms,  and  its  value  will  rapidly  increase 
as  the  breakwater  is  extended. 

The  estimate  for  the  year  ending  June  30,  1896,  for  continuing  the 
project  is  $188,737.91. 

July  1, 1893, balance  unexpended $85,544.47 

Juiie  30, 1894,  amount  expended  during  fiscal  year 81, 626. 34 

July  1, 1894,  balance  unexpended 3,918.13 

Amount  appro)>riated  by  act  of  August  17, 1894 45, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 48, 918. 13 

{Amount  (estimated)  required  for  completion  of  existiDg  project 188,737.91 
Amount  thatcanbeprofitably  expended  in  fiscal  year  ending  June30, 1896  188, 737. 91 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  17.) 

18.  MihvaiiJcee  Harbor,  Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  the  Milwaukee  Eiver  was  not  more  than  3J  feet. 

The  original  project  was  adopted  in  1852,  and  was  directed  to  secur- 
ing 12  feet  of  water  at  the  entrance  to  the  river  and  to  protecting  the 
channel  by  parallel  piers.  In  1868  this  was  modified  so  as  to  secure  a 
channel  18  feet  deep  by  extending  the  piers  GOO  feet  and  dredging. 
The  project  has  been  completed,  and  consequently  the  only  exx>endi- 
tures  now  demanded  are  for  the  maintenance  of  the  piers  by  timely 
repairs  and  of  the  depth  of  the  channel  by  dredging. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1803,  there  luid 
been  expended  on  this  harbor  $331,896.00,  in  addition  to  8321,355.66 
expended  by  the  city  of  Milwaukeee,  resulting  in  the  completion  of  the 
modified  project  of  1868. 

-    During  the  fiscal  year  ending  June  30,  1894,  $6,870.55  has  been 
exi)endecl  in  taking  soundings  and  in  repairs. 

Soundings  taken  in  March,  1894,  show  that  between  the  piers  there 
is  a  channel  100  feet  wide  and  slightly  more  than  16  feet  deep. 

Tlie  estimate  for  the  year  ending  June  30,  1896,  for  repairs  to  piers 
and  for  dredging  is  820,000. 

July  1, 1893,  balance  unexpended $7,529.27 

June  30,  1894,  amount  expended  during  fiscal  year ^       6,870.55 

July  1 ,  1894,  balance  unexpended 658. 72 

Amount  appropriated  by  act  of  August  17, 1894 7, 000.  CO 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 658. 72 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    20,  000. 00 
<  Submitted  in  compliance  witb  requirements  of  sectious  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  18.) 

19.  Racine  Harbor,  Wisconsin. — The  entrance  to  this  harbor  origi- 
nally varied  in  depth  from  absolute  closure  after  storms  to  about  6  feet. 

The  original  project  was  adopted  in  1842  or  1843,  and  contemplated 
a  channel  12  feet  deep.  In  1866  the  project  was  modified  to  provide  a 
channel  15  feet  deep. 
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Tho  project  \ras  further  modified  in  1889,  providing  for  300  feet  exten- 
sion to  tlie  nortli  pier,  500  feet  to  the  south  pier,  and  an  increase  of 
channel  depth  of  water  to  16  feet. 

There  had  been  expended  up  to  June  30,  1893,  $265,909.21  in  the 
construction  of  a  north  and  south  pier  1,460  and  1,270  feet  long,  respec- 
tively, and  in  dredging  the  channel  to  16  feet  depth  of  water. 

The  work  done  during  the  fiscal  year  ending  June  30,  1894,  con- 
sisted in  extending  the  north  pier  150 feet  and  the  soutli  pier  100  feet,  in 
repairing  the  (old)  end  of  tho  north  pier  damaged  by  collision,  and  in 
dredging  a  channel  between  the  piers  60  feet  wide  and  14J  deep.  The 
amount  expended  on  the  above  work  during  the  fiscal  year  was 
$23,751.34.  To  complete  the  pier  extension  contemplated  by  the  modi- 
fied project  of  1889  there  remain  to  be  constructed  150  linear  feet  of 
nofth  pier  and  200  linear  feet  of  south  pier. 

The  constant  shoaling  of  the  entrance  to  this  harbor  shows  that  until 
these  pier  extensions  are  finished  it  will  be  impossible  to  secure  a  per- 
manent channel  of  the  projected  depth.  About  1,100  feet  of  the  super- 
structure of  the  piers  should  be  rebuilt. 

The  estimate  for  the  year  ending  June  30,  1896,  for  completing  pres- 
ent project,  including  $17,000  for  repairs  to  piers  and  for  dredging,  is 
$36,500. 

July  1,  1893,  balance  unexpended $23, 815. 79 

June  30,  1894,  amount  expended  during  fiscal  year 23,  751. 34 


July  1,  1894,  balance  unexpended 64.45 

Amount  appropriated  by  act  of  August  17, 1894 20,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 20, 064. 45 

'Amount  (estimated)  required  for  completion  of  existing  project 19,500.00 

Amount  (estimated)  required  for  repairs  and  maintenance 17, 000. 00 

Amount  thatcan  be  profitably  expended  in  fiscalyear  ending  June30, 1896    36, 500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  19.) 

J20.  Kenosha  Harbor,  Wisconsin, — The  original  depth  of  water  at  the 
iMontli  of  Pike  Creek  varied  from  nothing  to  3  feet. 

The  original  plan  of  improvement  was  adopted  in  1852,  and  was 
directed  to  securing  a  chsinnel  12  feet  deep  by  constructing  parallel 
piers  and  dredging  between  them.  This  plan  was  modified  in  180(5  so  as 
to  secure  15  feet  of  water  by  extending  the  piers  and  dredging  deeper. 

A  further  modification  of  the  project  was  made  in  1889,  providing 
for  the  extension  of  the  north  pier  300  and  the  south  pier  600  feet. 

The  amount  expended  upon  this  harbor  up  to  June  30, 1893,  resulted 
in  the  construction  of  two  piers,  north  and  south,  1,600  and  950  feet  in 
length,  respectively,  150  feet  apart,  with  a  channel  of  varying  depth. 
In  1875  and  187C  the  channel  was  dredged  to  15  feet,  but  subsequent 
appropriations  sufficed  only  to  maintain  a  channel  of  about  12  feet. 
An  area  of  ab^Tut  3  acres  was  also  dredged  in  the  inner  harbor  to  a 
depth  of  14  feet. 

The  work  done  during  the  fiscal  year  ending  June  30, 1894,  consisted 
in  extending  the  north  pier  100  feet  and  the  south  pier  50.  The  amount 
expended  on  this  work  was  $14,814.44.  To  complete  the  pier  exten- 
sion contemplated  by  the  modified  project  of  1889  there  remain  to  be 
constructed  200  linear  feet  of  nortli  pier  and  400  linear  feet  of  south 
pier.  The  present  channel  between  the  piers  and  through  tlie  bar 
between  the  pier  heads  carries  only  13  feet,  and  until  the  piers  are 
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extended  as  contemplated  in  the  project  it  will  be  impossible  to  main- 
tain a  channel  of  the  projected  depth  (15  feet).  It  is  proposed  to  dredge 
at  once  about  4,000  cubic  yards  of  material  to  secure  a  channel  60  feet 
wide  and  14J  feet  deep. 

The  estimate  for  the  year  ending  June  30,  1806,  for  completing  pres- 
ent project,  including  $20,000  for  repairs  to  piers  and  for  dredging,  is 
$51,500. 

July  1, 1893,  balance  unexpended .tl5,848.44 

Jnne  30, 1894,  amount  expended  during  fiscal  year 14, 814. 44 

July  1, 1894,  balance  unexpended 1,034.00 

Amount  appropriated  by  act  of  August  17, 1894 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 16, 034. 00 


Amount  (est  imated)  required  for  completion  of  existing  project 34, 500. 00 

Amount  (estimated)  required  for  repairs  and  maintenance 20, 000. 00 

Amountthatunn beprofitablyexpeDdedinfiscalyearendingJuue30, 1896    54, 500.00 
Submitted  in  compliance  with  requirements  oi  sections  v  of  river  and 
L     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  20.) 

21.  Waukegan  Harbor^  Illinois. — Previous  to  the  improvement  there 
was  no  navigable  channel  or  natural  harbor  at  this  place,  the  adopted 
project  contemplating  the  construction  of  an  artificial  harbor. 

A  project  was  adopted  in  1852  which  provided  for  the  construction  of 
a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One  crib  was 
placed  in  position,  but  was  carried  away  by  a  storm. 

The  present  project  was  adopted  in  1880,  and  provides  for  the  con- 
struction of  an  exterior  basin  of  sufficient  capacity  for  local  trade,  by 
inclosing  a  iwrtion  of  Lake  Michigan  with  pile  piers,  the  entrance 
channel  between  the  piers  and  the  inclosed  area  to  be  dredged  to  12 
feet. 

There  has  been  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1893,  $148,156.20,  resulting  in  the  construction  of 
2,878.5  feet  of  pile  pier  and  the  removal  of  140,880.6  cubic  yards  of 
material  from  the  entrance  channel  and  basin. 

The  work  done  during  the  fiscal  year  ending  June  30, 1894,  consisted 
in  extending  the  north  pier  216  feet  and  the  south  pier  160  feet.  The 
amount  expended  for  this  work  and  for  care  of  harbor  and  property 
during  the  fiscal  year  was  $22,961.57. 

The  north  pier  is  completed;  the  south  pier  lacks  238  feet  of  the  pro- 
jected length.  Soundings  taken  in  April,  1894,  show  the  depth  in  the 
basin  and  channel  to  be  10  feet. 

The  estimate  for  the  year  ending  June  30,  1896,  for  completing  pres- 
ent project,  dredging  channel  and  basin,  and  repairing  piers,  is  $41,000.. 

July  1,  1893,  balance  unexpended $26,844.8^ 

June  30,  1894,  amount  expended  during  tisoal  year 22, 961. 57 

July  1,  1894,  balance  unexpended 3,883.23 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 23, 883. 23 


{Amount  (estimated)  required  for  c6mplction  of  existinc  project 41, 000. 00 

Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  41, 000. 00 
Submitted   in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  21.) 
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22.  Fox  BiveTj  Wiscansin. — The  works  for  the  improvement  of  the 
Fox  River  were  purchased  by  the  United  States  from  the  Green  Bay 
and  Mississippi  Canal  Company  in  1872.  With  the  exception  of  1 
stone  lock  they  were  all  temporary  structures,  and  were  in  bad  condi- 
tion. There  was  no  low-water  navigation  on  the  Upper  Fox,  and  on 
the  Lower  Fox  navigation  was  uncertain. 

The  adopted  project  for  the  improvement  of  the  Fox  River  contem- 
plated the  replacing  of  the  temporary  structures  with  permanent  works, 
the  construction  of  6  additional  locks  on  the  upper  river,  and  widening 
and  deepening  the  channels  throughout  the  river  and  canals  to  6  feet 
depth  and  100  feet  width.  The  estimate  for  both  rivers  made  in  1874 
and  1876,  was  $3,745,663. 

The  work  is  now  carried  on  under  the  project  of  a  Board  of  Engi- 
neers submitted  September  17, 1884,  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  approved  by  the  Secretary  of  War 
December  10,  1885,  as  further  modified  by  authority  of  the  Chief  of 
Engineers  May  14,  1886. 

Tlie  project  provides  for  the  renovation  of  11  old  locks,  the  deepening 
and  widening  of  the  channel  of  the  Fox  River  from  Montello  to  Green 
Bay  to  6  feet  depth  and  100  feet  width,  and  that  from  Portage  to  Mon- 
tello 4  feet  of  water  at  low  water  be  maintained.  The  estimate  for 
this  was  $602,000. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867 
up  to  the  close  of  the  fiscal  year  ending  June  30,  1803,  including 
$145,000  paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for 
works  of  improvement  under  act  of  June  10, 1872,  was  $2,665,000,  and 
under  modified  project  for  the  Fox  River,  $315,747.53,  making  a  total  of 
$2,980,747.53. 

The  result  of  the  expenditure  upon  the  Fox  River  was:  The  construc- 
tion of  14  new  locks  of  stone;  16  dams,  3  of  which  are  temporary;  12 
cut-offs;  a  head  wall  and  feeder  at  the  old  first  lock  at  Appleton;  a 
wing  dam  of  brush  and  stone  for  shore  protection  to  the  Portage  Levee; 
guard  gates  at  head  of  Kaukauna  Canal;  rebuilding  canal  banks  at 
Kaukauna;  a  channel  75  feet  wide  and  450  feet  long  by  blasting  and 
dredging  the  rock  bar  below  DePere  lock  to  from  4  to  12  inches  below 
the  top  of  the  lower  miter  sill ;  channel  below  DePere  excavated  to  12J 
feet  depth  for  a  width  of  from  50  to  60  feet;  deepened  channels  at  mouth 
of  Fond  du  Lac  River;  Keenah  Channel;  Fox  River  at  head  of  Lake 
Butte  des  Morts;  Grignon  Rapids;  below  Little  Chute  and  Rapide 
Croche  locks;  and  in  the  canals  and  Upper  Fox  River. 

If  it  were  not  for  the  millers  at  Menasha  and  Kaukauna  drawing  the 
water  down  below  the  crests  of  tlie  dams,  boats  drawing  full  6  feet 
could  have  run  at  any  time  during  the  season  of  navigation  from  Osh- 
kosh  to  Green  Bay.  At  Menasha  the  water  stood  below  the  crest  of 
tbe  dam  from  the  middle  of  July,  1893,  continuously  to  the  early  ])art 
of  April,  1894,  and  at  times  it  was  as  much  as  IJ  feet  below.  At  Kau- 
kauna there  were  times  when  there  was  not  2  feet  of  water  on  the  breast 
wall  of  the  first  lock.  Navigation  is  absolutely  at  the  mercy  of  the 
water  users.  A  suit  brought  by  the  United  States  eight  years  ago  to 
restrain  the  water  users  at  Menasha  and  ISeenah  from  drawing  the 
pool  below  the  crest  of  the  Menasha  Dam  is  still  pending,  and  until  it 
is  decided  in  favor  of  the  United  States  navigation  can  only  be  expected 
to  languish. 

Navigation  was  closed  by  ice  on  the  Upper  Fox  on  November  15, 
1893,  and  on  the  Lower  Fox  on  November  22, 1893,  and  resumed  on  both 
rivers  on  April  20, 1894.  Digitized  by  V^OOglC 
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During  the  fiscal  year  ending  Jane  30, 1894,  $34,918.39  was  expended 
and  the  following  work  done:  The  new  lock  at  Portage  finished;  dredg- 
ing in  Grignon  Kapids,  and  in  the  river  between  Kapide  Croche  Dam 
and  Wrightstown  bridge,  completed;  a  masonry  waste  weir  and  culvert 
at  head  of  combined  lock  constructed;  wing-walls  at  Kaukauna  fourth 
lovk  rebuilt,  and  587  linear  feet  of  cement-laid  rubble  masonry  core- 
wall  constnicted  in  the  canal  banks  of  the  fourth  and  fifth  levels  at 
Kaukauna;  and  minor  repairs  made  to  locks,  dams,  lock  houses, boats, 
and  dredges. 

An  appropriation  of  $100,000  is  recommended  for  the  fiscal  year  end- 
ing Juno  30,  1896. 

J  Illy  1, 1803,  balance  unexpoiulcd $50, 420. 86 

June  30, 1894,  aniouut  expendc»l  during  fiscal  year 34, 1)1». 39 

July  1, 1894,  balance  unexpended 15,502.47 

July  1, 1894,  outstanding  liabilities 2,4&1.37 

July  1, 1894,  balance  available 13,038.10 

Amount  appropriated  by  act  c»f  August  17, 1894 37, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 50, 538. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 243, 250. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1896  100,000.00 
Submitted  in  compliance  with  requirements  of  sectiouR  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  22.) 

23,  Operating  and  care  of  locJcs  and  dams  on  Fox  River^  Wisconsin,^ 
Under  the  continuous  appropriation  for  operating  and  care  of  canals  and 
other  works  of  navigation,  it  is  proposed  to  maintain  existing  naviga- 
tion by  timely  repairs  to  old  locks  until  they  are  replaced  by  new,  and 
to  continue  repairs  of  works  that  have  already  been  completed  and 
used,  injured  by  floods  or  otherwise. 

During  the  fiscal  year  ending  Juno  30,  18D4,  $30,958.24  has  been 
ex[)ended,  the  detailed  statement  appended  to  the  report  of  the  local 
engineer  officer  showing  the  items  of  expenditure. 

(JScc  Appendix  J  J  23.) 

24.  Removing  sunlcen  vessels  or  craft  obstructing  or  endangering  navi- 
gation.—  Wrccic  of  schooner  Mount  Vernon^  Root  River ^  Racine^  Wis. — As 
this  vessel  was  sunken  in  the  Root  River,  near  the  liead  of  the  navi- 
gable channel,  it  was  an  obstruction  to  navigation.  On  March  5, 1894, 
the  wreck  was  floated  and  hauled  out  on  the  bank  of  the  river  under 
contract,  and  is  no  longer  an  obstruction  to  navigation.  Subsequently, 
April  5,  1894,  the  wreck  was  sold  at  public  auction,  the  net  proceeds  of 
the  sale  being  $15.32.    The  total  cost  of  the  work  was  $210.54. 

(See  Appendix  J  J  24.) 

IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  ILLINOIS 
RIVER,  ILLINOIS,  AND  CALUMET  RIVER,  ILLINOIS  AND  INDIANA; 
ILLINOIS  AND   MISSISSIPPI   CANAL. 

This  district  was  in  the  charge  of  Capt.  W.  L.  Marshall,  CoriKS  of 
Engineers,  having  under  his  immediate  orders  Lieut,  lleury  Jervey, 
Corps  of  Engineers,  the  entire  year,  and  Lieut.  Chester  Harding,  Corps 
of  Engineers,  to  May  2, 1894;  Division  Engineer,  Col.  O.  M.  Poe,  Corps 
of  Engineers. 

Digitized  by  V^OOQ IC 


RIVER   AND   HARBOR    IMPROVEMENTS.  331 

1,  Chicago  Harbor, — The  present  project  was  adopted  in  1870,  and 
contemplated — 

a.  The  formation  of  an  onter  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
Eiver,  for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago. 

h.  The  construction  of  an  exterior  breakwater  in  deep  water  north  of 
the  entrance  to  Chicago  River  and  about  1  mile  distant,  to  shelter 
the  approach  to  the  river  and  outer  harbor  entrance,  and  to  form  a  har- 
bor of  refuge  at  the  southern  end  of  Lake  Michigan. 

The  expenditures  upon  this  project  since  1870  have  resulted  in  the 
completion  of  the  outer  harbor,  except  207,000  cubic  yards  of  dredging 
still  remaining  to  be  done  to  attain  16  feet  depth  of  water  at  low  water 
throughout  the  required  basin ;  in  thecompletion  of  the  exterior  break 
water,  5,413  feet  in  length ;  in  keeping  the  entrance  to  (3hi«tago  River, 
which  constitutes  thoinnerharborof  Chicago,  dredged;  in  maintaining 
the  various  piers  and  breakwaters,  and  in  maintaining  in  serviceable 
condition  the  plant  pertaining  to  the  work. 

During  the  fiscal  year  ending  Juno  30,  1804,  no  work  was  done  upon 
the  exterior  breakwater,  it  having  been  completed.  At  the  outer  basin 
and  south  pier,  Chicago  Harbor,  the  contract  with  the  Wisconsin  Dredge 
and  Dock  Company,  of  Manitowoc,  Wis., for  rebuilding  superstructures 
over  southerly  breakwater  outer  basin,  and  south  pier,  Chicago  Harbor, 
was  continued  until  the  work  contracted  for  was  completed.  There 
were  placed  in  the  work  852,033  feet,B.M.,of  pine  timber,  103.29  cords 
of  stone,  60  piles  in  clumps  of  seven,  648  pounds  dredge  chain,  576  screw 
bolts,  and  94,230  pounds  iron  driftbolts.  The  piers  at  the  entrance  to 
Chicago  River  seaward  of  the  shore  line  and  of  the  outer  basin  are  now 
practically  new  and  in  excellent  condition,  except  over  500  linear  feet 
of  the  southerly  breakwater  which  will  soon  need  rebuilding.  The  older 
piers  that  are  now  within  the  shore  line,  due  to  natural  and  artificial 
accretions  to  the  land,  are  in  bad  condition  and  have  been  practically 
abandoned  by  the  United  States  as  forming  part  of  the  dockage  of  Chi- 
cago River,  except  that  portion  of  the  6outh  pier  forming  the  north  limit 
of  the  Ulinois  Central  Railroad  docks. 

In  the  last  Annual  Report  of  the  Chief  of  Engineers  the  super- 
structure over  the  exterior  breakwater  was  reported  as  in  greater  part 
in  need  of  rebuilding.  This  superstructure  was  damaged  throughout 
by  the  great  storm  of  May  18,  1894,  and  immediate  and  expensive 
repairs  are  needed  to  this  superstructure  in  order  to  save  the  now 
remaining  sound  parts,  the  newer  as  well  as  the  older  work  having  sus- 
tained damage.  The  estimate  now  made  for  rei)airs  will  have  to  be 
materially  increased  if  rei)airs  can  not  be  made  before  the  next  winter's 
storms. 

The  estimate  submitted  is  for  superstructure  over  3,240  linear  feet 
of  the  exterior  breakwater  originally  constructed  in  1881-1H83,  for 
repairing  damages  to  the  more  recent  work,  and  for  refilling  with  stone 
and  covering  the  entire  structure  with  a  decking  0  inches  thick.  It  is 
now  more  economical  to  continue  the  use  of  crib  work  filled  with  rix>rap, 
and  on  that  basis  the  estimates  are  submitted. 

There  is  also  a  large  amount  of  dredging  to  be  done  in  the  outer 
basin,  estimated  at  267,000  cubic  yards,  to  gain  10  feet  of  water  in  the 
harbor  beyond  the  dock  lines.  This  work  is  not  pressing,  as  the  outer 
harbor  is  not  used  for  commercial  purposes  to  any  extent  and  further 
work  thereon  beyond  maintenance  should  await  the  demand  for  some 
useful  purpose. 
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The  estimate  submitted  also  provides  for  means  for  keepiiifj  the 
entrance  to  Chicago  Harbor  dredged  and  the  contingency  of  an  increase 
m  damage  to  the  exterior  breakwater  due  to  delay  iu  repairs  thereto. 

July  1,  1893,  balance  unexpended $62,780.59 

J  uue  30,  1894,  amount  expended  during  fiscal  year 35, 331. 17 

July  1,  1894,  balance  unexpended 27,  149.  42 

July  1,  1894,  outstanding  liabilities 200.00 

July  1,  1894,  balance  available 27,249.42 

Anjouut  appropriated  by  act  of  August  17,  1894 80, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 107, 24!).  42 

f  Amount  (estimated )  required  for  maintenance 100, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1«67  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  K  1.) 

2.  Calumet  Harbor^  Illinoiff, — This  improvement  is  to  furnish  a  safe 
and  practicable  entrance  to  Calumet  Eiver  and  the  port  of  South 
Chicago  by  parallel  piers  ^00  feet  apart,  extending  from  shore  to  deep 
water  in  the  lake,  and  by  dredging  between  them  to  16  feet  iu  depth 
at  low  water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  end- 
ing June  30,  1894,  there  had  been  expended  $441,262.30,  as  the  result 
of  which  3,640  linear  feet  of  the  north  pier  and  2,020  linear  feet  of  the 
south  pier  have  been  completed,  and  471,364  cubic  yards  of  material 
dredged,  giving  a  channel  16  feet  in  depth  instead  of  7  feet,  as  origi- 
nally existed. 

The  channel  is  now  260  feet  in  width,  16  feet  in  depth  below  extreme 
low  water  in  Lake  Michigan,  and  extends  from  a  similar  depth  in 
Lake  Michigan  to  the  beginning  of  the  16-foot  channel  in  the  Calumet 
River. 

During  the  fiscal  year  ending  June  30, 1894,  tlie  contract  entered  into 
the  previous  year  for  rebuilding  superstructure  over  1,600  linear  feet  of 
pier  work  and  for  320  linear  feet  of  sheet  piling  was  completed,  requiring 
for  completion  only  the  sheet  piling  286  linear  feet,  the  Calumet  and 
Chicago  Canal  and  Dock  Company  having  built  the  remainder  of  the 
320  feet  in  connection  with  the  angle  of  their  new  dock. 

One  thousand  eight  hundred  and  thirty-seven  feet  of  superstructure 
is  in  a  dei)lorable  state  of  decay  and  nee<is  immediate  renewal,  in  addi- 
tion to  which  there  are  634  linear  feet  of  superstructure  over  pier  work 
in  bad  condition. 

The  south  pier  should  be  prolonged  800  feet,  but  it  is  not  advisable 
to  undertake  new  work  until  the  existing  piers  are  put  in  good  con- 
dition. 

The  estimate  submitted  is  therefore  for  repair  and  maintenance  only, 
the  project  for  this  harbor  as  far  as  approved  having  been  completed. 

July  1, 1893,  balance  unexpended $10,380.94 

June  30, 1894,  amount  expended  during  fiscal  year 4, 243. 24 

July  1, 1894,  balance  unexpended 6, 137. 70 

July  1, 1894,  outstanding  liabilities 104. 44 

July  1, 1894,  balance  available 6,083.26 

Amount  appropriated  by  act  of  August  17, 1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 21, 033. 26 
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(  Amount  (estimated)  required  for  maintenance $30, 000. 00 

j  Amountthatcau  be  profitably  expended  in  fisciilyearending. Tune  30,1896    30,000.00 
I  Submitted  in  compliance  with  requirement*  of  sections  2  of  river  and 
I     harbor  actH  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893.  " 

(See  Appendix  K  K  2.) 

3.  Calumet  River,  Illinois  and  Indiana. — The  object  of  this  improve- 
ment as  far  as  i)rojected  is  to  secure  a  channel  200  feet  in  width  and  16 
feet  m  depth  below  low-water  plane  in  Lake  Michigan,  from  the  mouth 
of  the  Calumet  River,  at  Calumet  Harbor,  Illinois,  to  one-half  mile 
east  of  Hammond,  Ind.,  with  a  view  to  increasing  the  facility  for 
handling  the  commerce  of  this  region,  and  also  to  aid  in  providing 
means  for  the  better  accommodation  of  much  of  the  commerce  of  Chicago 
River,  which  river  is  very  much  crowded.  The  original  depth  of  navi- 
gation in  this  river  varied  from  6  to  10  feet. 

The  various  acts  of  Congress  and  the  limitations  made  by  law  upon 
the  expenditure  of  the  appropriations  thereby  made  before  work  was 
systematically  inaugurated  upon  this  improvement  are  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 
1889. 

Since  the  beginning  of  the  improvement  there  has  been  removed 
1,650,898  cubic  yards  of  material,  making  a  channel  3  miles  and  3,330 
feet  in  length,  of  which  a  short  portion,  where  rock  and  other 
nudreilgeable  material  was  encountered,  is  incomplete,  there  remaining 
less  than  9,000  cubic  yards  to  be  removed. 

This  material  can  be  most  economically  removed  after  all  of  this 
class  shall  have  been  revealed  by  further  work. 

The  amount  expended  by  the  United  States  to  the  close  of  the  fiscal 
year  ending  June  30, 1894,  is  $245,167.13,  of  which  $204,754.67  has 
been  expended  below  the  forks  of  the  Calumet,  including  $5,000  paid 
for  legal  expenses  in  securing  rights  of  way  and  releases  from  damages 
due  to  the  proposed  improvement,  required  by  the  act  of  July  5, 1884, 
and  $40,412.46  for  work  between  the  forks  of  the  Calumet  River  and 
one-half  mile  east  of  Hammond,  Ind. 

During  the  fiscal  year  ending  June  30,  1894,  there  were  dredged 
under  contract  421,480  cubic  yards  from  the  channel  below  the  forks 
and  91,962  cubic  yards  from  the  channel  between  the  forks  of  the  Cal- 
umet and  one-half  mile  east  of  Hammond,  Ind.  Part  of  the  dredging 
below  the  forks  was  in  restoring  the  channel  which  has  materially 
deteriorated.  Twenty  thousand  nine  hundred  and  forty-six  cubic  yards 
of  this  latter  dredging  was  under  a  contract  that  is  still  in  progress, 
and  was  not  paid  for  during  the  fiscal  year. 

The  fill  due  to  rains  hud  to  floods  in  the  Calumet  River,  and  the 
sewage  and  filth  from  houses  and  manufacturing  establishments  rapidly 
reduces  the  depths  attained  by  dredging.  The  estimates  submitted  to 
Congress  are  for  once  securing  the  desired  channel,  but  in  some  cases, 
especially  on  the  section  above  the  Forks,  the  channel  has  been  thrice 
dredged  and  is  now  no  better  than  before  the  work  was  inaugurated. 

Below  the  Forks  there  has  been  a  deposit  of  25  per  cent  of  the  total 
dredging  done.  Without  repeated  redredging  the  channel  will  speed- 
ily revert  to  its  original  area  of  cross-section  or  discharge  capacity. 

The  improvement  of  the  lower  section  of  this  river  has  resulted  in 
attracting  many  enterprises  of  magnitude  depending  upon  marine  com- 
merce for  prosperity,  and  there  are  evidences  of  increased  activity  in 
the  direction  of  development  here,  especially  in  the  construction  of  ele- 
vators for  handling  a  large  part  of  the  grain  trade  of  Chicago. 

The  estimate  submitted  is  for  redredging  the  chann^  below  tjie 
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Forks,  and  extendiug  the  work  southward  from  One  hundred  and  eight- 
eenth stieet. 

July  1, 1893,  balance  unexpended $72, 156.01 

June  30,  1894,  amount  expended  during  fiscal  year 62, 323. 14 

July  1,  1894,  balance  unexpended 9, 832. 87 

July  1,  1894,  outstanding  liabilities 2,241.21 

July  1,1894,  balance  dvailftble 7,591.66' 

Amount  appropriated  by  act  of  August  17,  1894 45, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 52, 591. 66 

{.\mount  (estimated)  required  for  completion  of  existing  project 700,  000. 00 
Amountthatcanbeprolitablyexpendedin fiscal yearen<lingJuue30, 1896  200,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  K3.) 

4.  IlUno%8  River^  Illinois. — The  present  project  was  ado])ted  in  1880, 
and  contemplates  the  extension  of  the  slack- water  improvement  begun 
by  the  State  of  Illinois,  from  the  mouth  of  Copperas  Creek  to  the 
Mississippi  Eiver,  a  distance  of  about  135  miles. 

The  project  includes  the  construction  of  two  locks  350  feet  long 
between  miter  sills,  75  feet  in  width  of  lock  chamber,  with  a  depth  of 
7  feet  of  water  over  sills  at  low-water  level  of  1871),  and  dredging  the 
cbannel  where  necessary  to  secure  7  feet  depth  of  water  at  low  water 
in  the  pools  thus  created. 

The  twolo(jks  and  dams  have  been  completed  and  are  in  use.  They 
are  situated,  one  at  Kampsville,  31  miles  above  the  mouth  of  the  Illi- 
nois, the  other  at  La  Grange,  79  miles  above  the  mouth  of  the  river. 

The  ultimate  object  of  the  improvementis  the  construction  of  a  water- 
way from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  River 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  River 
steamboats,  and  for  military  and  naval  purpo^^es. 

The  State  of  Illinois,  aided  by  the  United  States,  lias  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions  above 
stated,  one  at  Hei.ry,  and  one  at  Copperas  Creek,  respectively,  com- 
pleting, excepting  dredging,  that  part  of  the  improvement  between  La 
Salle,  111.,  and  the  inouth  of  Copperas  Creek. 

In  executing  the  work,  the  United  States  have  expended  up  to  June 
30,  1894,  $1,279,270.09,  including  $25,000  from  the  appropriation  of 
August  11, 1888,  for  surveys,  and  excluding  $(I2,3  >9.S0  expended  upou 
the  foundation  of  Copi)eras  Creek  Lock,  afterwards  completed  by  the 
State  of  Illinois. 

An  additional  amount  of  $747,747  was  exi>ended  by  the  State  of 
Illinois  at  Henry  and  Copperas  Creek  locks. 

During  the  fiscal  year  ending  June  30, 1894,  the  following  work  was 
done: 

Kampsville  Lock. — The  approaches  to  the  lock  were  dredged,  and  the 
coflerdam  removed;  the  gates  diked;  the  lock  walls  strengthened  at 
the  wing  walls  by  dry  rubble  backing.  Crib  guides  and  pile  clumps 
placed  at  the  head  of  the  lock ;  the  filling  behind  lock  walls  completed ; 
the  maneuvering  gear  placed  and  the  lock  opened  to  navigation. 

KampHville  Dam. — Work  was  resumed  on  this  dam  July  10;  the 
channel  closed  for  navigation  August  19;  navigation  through  the  lock 
begun  August  29,  and  the  dam  com])leted  September  30,  1894.  The 
filling  behind  the  abutment  of  the  dam  and  the  levee  to  prevent  cut- 
ting behind  the  dam  constructed,  and  the  United  States  lands  fenced. 

The  dam  is  1,200  feet  in  length  and  7.4  feet  lift.  Digitized  by  V^OOglC 
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Forty  two  thousand  one  hundred  and  eighty-nine  cubic  yards  of 
dredging  was  done,  including  the  dredging  of  Hurricane  Ishmd  Bar. 

Plant. — Two  barges  were  built  of  old  material  from  the  traveler 
trestles;  a  set  of  ways  were  constracted  for  hauling  out  the  floating 
plant  for  repairs,  and  both  dredges;  the  steamer  Enterprise  and  the 
office  boat  thoroughly  repaired,  and  new  gates  placed  in  the  dump 
scows;  a  small  building  was  constructed  for  a  bakery. 

There  remains  to  be  done  at  this  lock  tlie  following  work :  Two  build- 
ings for  lock  tenders' quarters,  and  revetments  below  the  east  abutment 
and  below  the  lock;  also  a  few  clumps  of  guide  piles. 

At  La  Grange  Lock  there  is  still  one  building  for  lock-tenders  to  be 
erected. 

To  complete  the  improvement  there  remains  dredging  to  the  amount 
of  2,000,000  cubic  yards  between  Copperas  Creek  and  the  mouth  of  the 
Illinois. 

This  work  is  necessary  in  any  event,  and  to  complete  it  will  require 
an  increase  in  the  dredging  plant  and  new  hulls  for  the  dredges  now 
on  hand.  For  these  and  other  reasons  heretofore  stated  the  balance 
($77,500)  of  the  original  estimate  for  this  work  will  not  be  sufficient  to 
complete  the  dredging.  There  are  also  many  snags  and  logs  in  the 
channel,  and  provision  for  a  snagging  outfit  for  this  river  is  essential. 

July  1,  1893,  balance  unexpended $76, 844. 14 

June  30,  1894,  amount  expended  during  fiscal  year $69,  745. 12 

August,    1893,   refunded   Cupt.   Marshall,  account  erroneous 

deposit,  1892 5.50 

69,750.62 

July  1,  1894,  balance  unexpended 7, 093.  52 

July  1,  1894,  outstanding  liabilities 1,697.28 

July  1,  1894,  balance  available 5,396.24 

Amount  appropriated  by  act  of  August  17, 1894 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 40, 390.  24 

r  Amount  (estimated)  required  for  completion  of  existing  project 77, 500. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30, 1896.  77, 500. 00 
I  Submitted  in   compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Murcli  3, 1893. 

(See  Appendix  K  K  4.) 

5.  Operating  and  care  of  La  Grange  and  KampsviUe  Locks  and  Dains^ 
Illinois  River. — These  locks  and  dams  have  been  maintained  and  oper- 
ated under  the  general  iudeiiuite  appropriation  '-for  operating  and 
csire  of  canals  and  other  works  of  navigation''  contained  in  section  4 
of  the  river  and  harbor  act  of  July  5,  1884 — the  La  Grange  Lock 
tliroughout  the  year  and  the  Kampsville  Lock  since  the  completion  of 
the  dam,  September  30,  1893. 

La  Grange  Lock, — The  work  at  this  lock  consisted  in  operating  the 
lock;  repairing  damages  to  the  levee  above  the  lock;  rebuilding  the 
icebreaker  crib  that  had  been  damaged  by  ice;  placing  3,000  cubic 
yards  of  lilling  about  the  lock-tenders'  quarters ;  repairing  and  strength- 
ening the  Head  Bay  platform,  and  in  laying  necessary  drain  tile  for 
draining  the  stagnant  depression  back  of  the  lock  house. 

Additional  snubbing  posts  were  jdaced  on  the  lock  walls;  the  ice 
house  rebuilt,  and  two  temporary  buildings  erected  for  quarters  for 
laborers  engaged  in  repairs  to  the  lock. 

The  necessary  dredging  to  maintain  the  approaches  to  the  lock  was 
done  and  the  buildings  and  grounds  kei)t  in  order. 

Kampsville  Lock. — The  first  boat  passed  through  this  lock  August 
29,  1893.    The  lock  has  beeu  operated  and  maintained  since  that  date. 
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A  broken  stone  drain  was  built  along  the  lock  wall  its  full  length  to 
carry  off  surface  water.  The  step  stones  and  coping  about  the  pier 
heads  were  doweled;  17  snubbing  posts  set;  wooden  fenders  placed  to 
protect  the  gates  from  blows  from  boats,  and  the  approaches  to  the 
lock  dredged. 

The  tonnage  is  less  than  in  1893,  but  the  locks  were  closed  to  naviga- 
tion for  three  months  due  to  the  construction  of  Kampsville  Lock  and 
the  repairs  at  La  Grange  Lock.  For  similar  months  there  was  an 
in  CI  ease  in  tonnage. 

The  number  of  craft  passing  La  Grange  Lock  increased  from  432  in 
1892  to  475  in  1893  and  to  509  in  1891. 

The  amount  expended  during  the  fiscal  year  1894  was  for  both  locks 
$15,495.32,  including  $994.57  outstanding  habihties  at  end  of  fiscal 
year. 

(See  Appendix  K  K  5.) 

6.  Illinois  and  Minsimtippi  Canalj  Illinois. — The  object  of  this  im- 
provement is  to  furnish  a  link  in  a  navigable  water  route  from  Lake 
Michigan,  at  or  near  Chicago,  111.,  to  the  Mississippi  River,  at  the 
mouth  of  Rock  River. 

The  canal  is  located  upon  the  route  approved  by  the  Secretary  of 
War  October  27,  1888,  from  the  Illinois  Kiver,  about  19  miles  above 
the  town  of  Hennepin,  at  the  great  bend  of  the  Illinois  Kiver;  thence 
via  Bureau  Creek  Valley  to  Rock  River  at  Penney  Slough;  thence  by 
slack  water  and  a  short  canal  around  the  lower  rapids  of  Rock  River, 
to  its  mouth.  The  canal  is  to  be  80  feet  wide  at  the  water  surface,  7 
feet  deep,  and  with  lock  chambers  170  feet  m  length  and  35  feet  in 
width. 

A  report  upon  the  detailed  location,  plans,  and  estimates  for  the 
construction  of  this  canal  was  submitted  June  21,  1890,  and  published 
by  Congress  as  House  Ex.  Doc.  No.  429,  Fifty-first  Congress,  first 
session. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
appropriation  for  the  construction  of  this  canal,  and  directed  work  to 
be  begun  by  the  construction  of  one  of  the  locks  and  dams  on  Rock 
River. 

Work  was  commenced  on  this  canal  in  July  1892,  near  the  mouth  of 
Rock  River  and  since  that  date  has  been  prosecuted.  There  has  been 
expended  on  the  work  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1894,  $459,8(59.35,  which  has  resulted  in— 

(1)  The  acquirement  of  the  right  of  way  for  4  J  miles  around  the  lower 
rapids  of  Rock  River,  and  the  near  completion  of  the  work  there. 

(2)  In  the  location  on  the  ground,  and  the  preparation  of  plats  and 
descriptions  of  all  lands  needed  for  the  eastern  section  as  far  as  to 
the  feeder  junction,  and  the  acquirement  of  title  to  the  first  8  miles  of 
the  right  of  way  thereof,  by  condemnation. 

(3)  In  the  survey  of  a  new  route  from  the  feeder  junction  to  Rock 
River  and  the  i)reparation  of  estimates  along  that  line. 

During  the  past  fiscal  year  the  following  work  has  been  done: 
All  contracts  in  force  at  the  end  of  the  last  fiscal  year  were  com- 
pleted. Three  locks,  7  sluiceways,  1  culvert,  and  the  abutments  for  1 
ponton  bridge  have  been  completed  and  the  earthwork  and  rock  excava- 
tion of  the  canal  around  the  lower  rapids  of  Rock  River  nearly  com- 
pleted. 

Material  has  been  purchased  and  is  on  hand  for  the  dams  across  Bock 
River  and  the  base  of  the  north  dam  is  in  place. 
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Material  for  piers  and  abutments  of  the  two  bridges  across  the  canal 
at  Milan  has  been  purchased  and  delivered,  and  the  bridge  superstruc- 
tures contracted  for.  The  gates  of  the  three  locks  and  seven  sluice- 
ways have  been  framed  and  all  placed  except  the  gates  for  Lock  37. 

It  is  expected  that  this  part  of  the  canal  will  be  completed  ready  for 
navigation  before  the  close  of  the  present  working  season. 

Eastern  section. — The  right  of  way  for  8  miles  of  the  canal  has  been 
obtained  by  condemnation.  The  descriptions  and  abstracts  of  title  of 
lands  required  for  the  next  8  miles  are  in  tlie  hands  of  the  district 
attorney,  and  for  the  remainder  of  the  24  miles  of  this  section  ready  to 
submit  to  the  Department  of  Justice  for  the  necessary  proceedings  to 
acquire  title.  The  survey  for  an  alternative  route  from  feeder  junction 
to  Eock  Eiver  was  completed  and  the  comparative  estimates  of  costs 
made,  and  the  detailed  location,  borings,  and  estimates  for  the  con- 
struction of  the  eastern  section  well  advanced. 

Nothing  has  been  done  at  the  feeder  line.  As  soon  as  the  canal 
around  the  lower  rapids  of  Rock  River  is  completed  the  feeder  will  be 
definitely  located  and  construction  thereof  begun  when  money  is  appro- 
priated therefor.  It  would  be  advantageous  in  the  construction  of  the 
canal  for  the  feeder  to  be  completed  at  or  before  the  completion  of  the 
eastern  section  to  utilize  the  eastern  section  of  the  canal  for  transpor- 
tation of  material,  etc.,  for  the  construction  of  that  part  of  the  western 
section  froxn.  the  summit  level  to  Rock  River. 

The  construction  of  the  first  8  miles  of  the  eastern  section  will  begin 
this  season,  and  upon  the  extension  of  the  right  of  way  obtained  work 
may  be  more  rapidly  carried  on  and  appropriations  advantageously 
increased. 

July  1,1893,  balance  unexpended $810,183.61 

June  ^,  1894,  amount  expended  during  fiscal  year $269,  266. 50 

August,  1893,  refunded  Capt.  Marshall  on  account  erroneous 

deposit,  1892 .50 

269,267.00 

Jnlv  1,  1894,  balance  unexpended 540, 916. 61  . 

July  1,  1894,  outstanding  liabilities $28,062.26 

July  1,  1894,  amount  covered  by  uncompleted  contracts.. .       11,  200.00 

39,262.26 

July  1, 1894,  balance  available 501,654.35 

Amount  appropriated  by  act  of  August  17,  1894 190,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 691, 654. 35 

'Amount  (estimated)  required  for  completion  of  existing  project 5, 735, 960.00 

Amount  thut  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  . 

harbor  acts  of  1866  and  1867  and  of  sundry  ci  vU  act  of  March  3,  1893. 

(See  Appendix  K  K  6.) 

TMPROVElVrENT     OF    CERTAIN    RIVERS    AND    HARBORS    IN    MICHIGAN 
AND   OF   MICHIGAN   CITY   HARBOR,   INDIANA. 

This  district  was  in  the  charge  of  Maj.  William  Ludlow,  Corps  of 
Engineers,  to  November  20,  1893,  and  of  Lieut.  Col.  G.  J.  Lydecker, 
Corps  of  Engineers,  since  that  date ;  Division  Engineer  to  November  22, 
1893,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

:/.  Michigan  City  Harbor^  Indiana. — The  improvement  of  this  harbor 
dates  from  1836,  and  has  resulted  in  establishing  a  convenient  ''inner 
harbor"  for  local  commerce,  and  partly  completing  an  "  outer  harbor'' 
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designed  to  facilitate  entrance  to  the  fc^m^,  and  afford  refagein  times 
of  northerly  gales  to  vessels  engaged  in  general  lake  commerce. 

The  inner  harbor  has  been  made  by  (1)  deepening  the  entrance  to 
Trail  Creek,  and  protecting  the  channel  by  piers  extending  to  deep 
water  in  Lake  Michigan,  to  which  operations  were  limited  until  1870; 
and  (2)  prolonging  the  entrance  channel  up  the  creek,  by  dredging 
between  revetments  that  are  built  on  established  dock  lines  at  the 
expense  of  the  adjoining  property,  as  required  by  city  ordinance.  This 
work,  commenced  in  1882,  and  still  in  progress,  has  thus  far  resulted 
in  an  interior  waterway  over  7,000  feet  long,  between  substantial  revet 
ments  from  125  to  175  feet  apart,  with  turning  basins  about  350  feet 
wide  at  suitable  intervals.  A  further  extenision  of  1,300  feet  is  required 
to  complete  as  now  proxK)8ed.  The  cost  of  all  work  done  in  connection 
with  the  *'inner  harbor,"  from  1836  to  June  30, 1893,  was  #115,418.98. 

The  amount  spent  duriiig  the  last  fiscal  year  was  $3,443.48.  This 
was  applied  to  dredging  for  maintaining  the  requisite  navigable  depth, 
the  amount  dredged  being  27,231  cubic  yards,  resulting  in  the  removal 
of  all  shoals  and  providing  a  full  13-foot  channel  throughout  the  limits 
of  the  interior  improvement;  also  in  deepening  the  entrance  from  13^ 
to  1 7  feet.  Some  decking  torn  from  the  west  harbor  pier  during  a  severe 
gale  May  18  was  replaced. 

The  principal  requirements  for  extending  and  maintaining  this  harbor 
are  dredging  and  repairs  to  old  piers  at  entrance.  The  section  of  the 
old  east  pier  beyond  the  shore  line  has  hardly  any  timber  work  left 
above  the  water  line,  and  for  a  length  of  about  125  feet  its  top  is 
several  feet  below  water.  The  filling  of  the  old  west  pier  for  a  dis- 
tance of  600  feet  has  gone  to  below  the  water  surface.  This  section  com 
prises  the  most  exposed  part  of  the  work  and  must  be  refilled.  The 
estimate  for  the  inner  harbor  for  1896  is  therefore  as  follows:  For 
rebuilding  above  water  850  feet  of  old  east  pier,  for  refilling  outer  sec- 
tion of  west  pier  and  minor  repairs  to  the  same,  and  for  dredging. 

July  1,  1893,  balance  unexpended $8,956.03 

June  SPO,  1894,  amount  expended  during  fiscal  year 3, 443. 48 

July  1,  1894,  balance  unexx>ended 5,513.54 

July  1, 1894,  outstanding  liabilities 1,0(36.32 

July  1,  1894,  balance  available 4,446.22 

Amount  appropriated  by  act  of.August  17,1894 : 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 14, 446. 22 

i  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     burbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 

The  outer  harbor. — ^This  comprises  an  outer  basin  of  some  40  acres 
located  to  the  east  of  the  entrance  to  the  inner  harbor,  and  an  exterior 
detached  breakwater  to  the  westward  designed  to  give  increased  safety 
to  vesi!«ls  entering  during  heavy  weather;  and  the  combination,  when 
completed,  is  intended  to  provide  a  safe  "harbor  of  refuge"  against 
northerly  gales,  for  general  commerce.  The  structures  inclosing  the 
basin  comprise  apile  pier  1,225  feet  long,  a  crib  breakwater  30  feet  wide, 
1,215  feet  long,  and  a  breakwater  pier  30  feet  wide,  600  feet  long ;  in  all, 
2.040  feet.  These  were  completed  from  1870  to  1885,  and  expenditures 
applied  thereto  since  that  time  have  been  for  repairs  simply. 

The  "exterior  breakwater,"  projected  in  1882  and  now  under  con- 
struction, lies  in  the  open  lake  westward  of  all  other  hia^rbor  works,  and 
when  completed  will  have  a  total  length  of  2,000  feet,  comprised  in  two 
equal  arms,  making  an  interior  angle  of  130^  with  each  other.    One-half 
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of  the  easterly  arm  had  been  completed  to  Juno  30, 1893.  The  total 
exi>enditures  to  that  date,  for  all  work  applied  to  couBtracting  the  outer 
harbor,  was  $718,02t).31 .  Expenditures  during  the  past  fiscal  year  were 
$4,609.95,  ;nost  of  which  was  applied  to  contract  work  for  adding  200 
feet  to  the  length  of  the  exterior  breakwater;  in  addition  some  repairs 
were  made  to  the  "breakwater  luer,''  the  principal  item  of  which  was 
labor  for  equalizing  the  level  of  stone  filling. 

The  comi)letion  of  the  exterior  breakwater  calls  for  1,300  feet  of  crib 
breakwater  30  feet  wide,  and  when  this  is  done  the  essential  structural 
elements  of  a  much  needed  harbor  of  refuge  will  be  supx)lied;  it  is 
believed  to  be  of  vital  importance  to  the  safety  of  general  commerce 
that  such  a  harbor  be  completed  as  soon  as  possible,  audit  is  pertinent 
to  note  that  its  absence  contributed  to  the  loss  of  two  large  vessels, 
wrecked  in  the  immediate  vicinity  during  the  past  winter  and  spring. 
Economy  of  construction  and  the  needs  of  a  vast  general  commerce 
ur^^e  that  the  next  appropriation  suffice  to  jmt  all  the  remaining  work 
nuder  contract;  the  sum  essential  for  tbis  purpose  is  $215,000,  to  be 
ai>plied  as  follows:  For  constructing  1,300  feet  of  breakwater,  $195,000; 
for  repairs  of  all  old  stiuctures  pertaining  to  the  outer  haibor,  and  for 
engineering  sux)eriutendence  and  contingencies,  $20,000. 

Jnly  1,  1893,  balauce  imexpeuded $38,455.64 

J  ane  30,  1894,  amount  oxpeuiled  daring  fiscal  year 4,  609. 95 

July  1,  1894,  balance  unexpended 33,845.69 

July  1,  1894,  outstanding;  liabilities $10,508.65 

July  1,  1894,  amount  covered  by  uncompleted  .contracts 14, 563. 73 

25,072.38 

July  1,  1894»  bnlanco  available 8, 773. 31 

Amount  appropriated  by  act  of  August  17,  1894 20, 000. 00 

Amount  available  for  fiscal  year  qnding  June  30,  1895 28, 773. 31 

Amount  (estimated)  required  for  completion  of  existing  project 229, 613. 50 

Amount  that  can  be  properly  expended  in  fibcal  year  ending  June  30, 1896.  215,000.00 
,  Submitted  in  compliance  Aviih  requirements  of  sections  2  of  river  and 
i      harbor  act«  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  1.) 

2,  St  Joseph  Harbor^  Michigan. — The  outlet  of  St.  Joseph  River  into 
Lake  Michigan  was  originally  by  a  shifting  channel  with  depths  fluc- 
tuating between  3  and  7  feet.  Its  improvement  by  the  Government  has 
extende<l  through  a  period  of  fifty-eight  years,  and  expenditures  for  that 
purpose  amounted  to  8384,523.20  up  to  June  30, 1893;  the  total  esti- 
mated cost  of  the  improvement,  when  completed  as  proposed  by  the 
revised  project  of  1892,  is  $519,113. 

The  objects  sought  by  the  present  project  are  an  entrance  channel 
270  feet  wide  and  16  feet  deep,  the  extension  of  the  same  depth  through 
the  harbor,  and  an  interior  navigation  13  feet  deep  from  tbere  to  Ben- 
ton Harbor,  nearly  1  mile  above.  The  interior  navigation  is  maintained 
as  required  by  frequent  dredgings;  the  proposed  entrance  depth  of 
16  feet  has  not  yet  been  obtained  becnuse  of  insufficient  pier  extension, 
and  the  actual  depth  there  available  generally  varies  from  14  to  15  feet. 

The  amount  expended  during  the  past  fiscal  year  was  $48,290.73. 
The  north  pier  was  thereby  extended  350  feet.  A  breach  180  feet  long, 
made  through  the  pier  near  the  shore  line  in  October,  1893,  was  rebuilt 
and  minor  repairs  were  made  to  adjoining  portions  in  order  to  hold  them 
together  until  they  can  be  substantially  reconstructed.  The  interior 
navigation  was  maintained  by  dredging  17,935  cubic  yards. 
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The  urgent  work  required  at  this  harbor  is  pier  extension  to  the 
amount  of  850  feet  to  complete  the  present  project  and  rebuilding  375 
feet  of  old  crib  work  that  is  liable  to  be  carried  away  by  any  heavy 
northeasterly  gales;  filling  of  old  pile  piers  is  generally  ^one  to,  or 
below,  the  water  surface  and  must  be  restored;  sheet  piling  is  required 
on  a  length  of  550  feet  of  north  pile  revetment  to  hold  back  sand  from 
the  harbor  channel.  The  estimate  f<ir  1896  is  intended  to  provide  for 
the  above  and  other  minor  items  or  repairs  and  dredging,  as  follows: 

For .850  feet  of  crib  pier  extension,  $85,000;  for  rebuilding  375  feet 
of  old  north  pier,  $7,500;  for  sheet  piling  and  refilling  550  feet  of  pile 
work  in  noith  pier,  $5,500;  for  refilling  600  feet  of  south  pile  pier, 
$3,000;  dredging  and  minor  repairs,  $5,000;  total,  with  contingencies, 
$115,000. 

July  1, 1893,  balance  unexpended $48,588.91 

June  30,  1894,  amount  expended  during  fiscal  year 48, 290. 73 

July  1, 1894,  balance  unexpended 298. 18 

July  1, 1894,  outstanding  liabilities : 109.97 

July  1, 1894,  balance  available ". 188.21 

Amount  appropriated  by  act  of  August  17,  1894 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 30, 188. 21 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  JuneSO,  1896  115, 000, 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  ac  ts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  2.) 

3.  St  Joseph  River ^  Michigayi. — The  approved  plan  of  improvement 
concerns  the  stretch  of  river  from  its  mouth  at  St.  Joseph  Harbor  to 
Berrien  Springs,  25  miles  above.  It  provides  for  the  removal  of  sunken 
logs  and  snags,  closing  secondary  channels  by  dams  of  brush  and  stone, 
and  wing  dams  at  other  points  as  found  necessary,  to  concentrate  the 
flow  of  water  and  maintain  a  low-water  navigation  3  feet  deep  over  the 
obstructing  bars  and  shoals.  The  original  estimate  of  cost  of  improving 
this  section  of  the  river  so  as  to  give  it  a  navigable  depth  of  3  feet  was 
$11,300. 

The  amount  expended  to  June  30, 1893,  was  $3,450.27.  The  channel 
has  thereby  been  increased  from  its  original  depth  of  about  2  feet  to  a 
depth  of  3  feet  at  most  of  the  worst  places;  but  other  shoal  places 
remain,  and  the  structures  already  placed,  having  necessarily  been  of  a 
light  and  inexpensive  character,  are  in  need  of  repairs. 

Expenditures  during  the  past  fiscal  year  were  $678.97 ;  they  were 
applied  to  repairing  five  of  the  old  dams  and  building  four  new  ones  of 
brush  and  stone,  aggregating  about  800  feet  in  length. 

The  completion  and  maintenance  of  this  navigation  calls  for  further 
dam  construction,  repairs  of  existing  structures,  and  the  removal  of 
logs  and  snags,  for  all  of  which  a  sum  of  $2,500  will  be  needed. 

July  1,  1893,  balance  unexpended $1,049.73 

June  30,  1894,  amount  expended  during  tiscal  year 678. 97 

July  1,  1894,  balance  unexpended 370.76 

Amount  appropriated  by  act  of  August  17,  1894 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 870. 76 

(  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  nets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  3.)  Digitized  by  CiOOqIc 
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4.  South  Haven  Harbor,  Michigan. — Before  iini)roveinent  by  the  Gen- 
eral Government,  the  citizens  of  South  Haven  had  constructed  piers 
and  revetments  at  the  mouth  of  the  Black  Kiver  and  thereby  obtained 
a  channel  into  Lake  Michigan  G  or  7  feet  deep  and  So  feet  wide.  The 
improvement  thus  started  was  taken  up  by  the  Government  in  1867, 
under  a  plan  of  oi)erations  that  provided  for  increasing  the  channel  to 
a  width  of  120  feet  between  piers  extended  far  enough  into  Lake  Mich- 
igan to  obtain  and  hold  a  navigable  depth  of  12  feet.  The  original 
project  was  subsequently  modified  to  make  the  entrance  width  between 
piers  177  feet,  and  extend  the  navigable  channel  upstream  to  the  high- 
way bridge  about  half  a  mile  above  the  piers.  The  total  length  of  piers 
and  revetments  built,  up  to  the  year  1888,  aggregated  3,145  feet,  and 
no  extensions  have  been  made  to  them  since  that  time. 

The  estimated  cost  of  all  work  done,  and  to  be  done  under  the  pres- 
ent approved  project,  is  $262,000.  The  total  expenditure  to  June  30, 
1893,  was  9210,43^.52,  resulting  in  the  construction  and  maintenance 
of  piers  and  revetments  indicated  in  the  foregoing  paragraph,  and  in 
repeated  dredgings  to  provide  the  requisite  channel  depth. 

The  amount  expended  during  the  past  fiscal  year  was  $6,295.74. 
Extensive  repairs  ot  piers  were  thereby  made,  including  the  rebuilding 
above  water  of  about  200  feet  of  old  crib  work  in  the  south  pier.  The 
chajinel  was  improved  by  dredging  23,885  cubic  yards  between  July  31 
and  October  2, 1893,  and  again  between  April  21  and  May  14,  1894, 
when  7,893  cubic  yards  was  excavated ;  this  work  left  the  harbor  with 
a  through-channel  depth  of  12  feet,  which  may  be  expected  to  last 
fairly  well  until  early  autumn. 

The  maintenance  of  a  12-foot  channel  is  not  to  be  expected  until  the 
piers  reach  out  to  the  curve  of  15  feet  depth  in  Lake  Michigan,  which 
will  require  additions  of  250  feet  and  450  feet  to  the  north  and  south 
piers,  respectively.  The  present  approved  project  provides  for  doing 
one-half  of  this  work.  Five  hundred  and  twenty-four  feet  of  the  old 
pile  work  in  north  pier,  being  badly  decayed,  must  be  rebuilt  above 
water,  and  351  feet  of  old  crib  work,  in  the  same  pier,  built  over  twenty- 
five  years  ago,  must  likewise  be  entirely  rebuilt  above  water.  The 
interior  navigation  requires  frequent  dredging  for  its  maintenance. 

The  estimate  for  1896  is  intended  to  provide  for  the  work  above  indi- 
cated, and  for  minor  repairs,  and  is  as  follows :  For  extending  north 
pier  150  feet,  and  south  pier  200  feet,  under  existing  project,  $42,000; 
rebuilding  above  water  875  feet  north  pier,  and  refilling  same,  $8,750; 
refilling  piers  and  minor  general  repairs,  $2,500;  dredging,  $4,000 — 
making,  with  contingencies,  $62,000. 

July  1,  1893,  balance  unexpended $6,561.68 

June  30, 1894,  amount  expended  during  fiscal  year 6, 295. 74 

July  1, 1894,  balance  unexpended 268. 94 

July  1, 1894,  outstanding  liabilities 12. 50 

July  1, 1894,  balance  available 256.  44 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 20, 256. 44 

i  Amonntthatcanbeprofitably  expended  in  fiscal  year  on  ding  June  30, 1896    62,  000. 00 
<  Submitted  m  compliance  with  re<juirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  4.) 

J.  Saugatuck  Harbor ,  Michigan, — This  harbor  is  at  the  month  of  the 
Kalamazoo  River,  where  the  channel  depth  before  improvement  was 
generally  not  over  6  feet;  its  condition  was  first  improved  by  a  private 
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company,  wliich  built  two  slab  piers  for  confining  tlie  river  current  and 
thereby  obtained  a  channel  depth  of  7  feet  tenixwrarily.  Its  further 
iinprovenicnt  was  commenced  by  the.  General  Government  in  1869,  and 
fit>ni  that  time  to  18813  the  i)iera  were  cxtendeil  and  interior  channel 
revetments  constructed  until  they  had  a  total  length  of  1,907  feet  on 
the  north  and  3,863  on  the  south  side,  all  of  pile  work.  Since  1882, 
appropriations  haying  been  too  small  to  keep  these  structures  in  repair, 
they  have  gradually  gone  to  decay,  and  the  navigable  channels  opened 
through  the  harbor  from  time  to  time,  by  dredging,  fill  up  again  very 
soon  after  the  departure  of  the  dredge. 

The  estimates  made  for  carrying  on  the  work  from  time  to  time 
aggregated  $175,600.46,  and  the  total  expenditures  to  June  30, 1893, 
was  $143,100.98,  with  results  as  indicated  in  the  foregoing  paragi'aph. 

The  amount  expended  during  the  yost  fiscal  year  was  $2,259.17,  all 
applied  to  dredging  28,406  cubic  yards. 

When  tliis  work  of  dredgingcommencedthechauneljdepthsatentrance 
and  over  interior  shoals  were  only  from  5  to  6  feet,  and  the  result  of 
operations  covering  the  period  between  June  13  and  July  28, 1893,  was 
to  increase  these  depths  to  10  or  12  feet  through  a  narrow  channel. 
They  lasted  but  a  very  short  time,  and  the  dredge  was  again  sent  to 
the  harbor  September  2,  to  reopen  the  entrance  channel;  work  was  con- 
tinued to  September  18,  when  the  money  available  was  nearly  exhausted 
and  operations  were  suspended  after  excavating  4,525  cubic  yards, 
resulting  in  a  narrow  channel  13  feet  deep  through  the  worst  part  of 
the  outer  bar,  and  one  10  feet  deep  through  the  shoal  just  inside  of 
the  entrance.  Survey  of  the  harbor  made  June  6-9,  1894,  Bhowe<l 
dei)th8  of  only  5  to  7  feet  on  the  several  bars  and  shoals,  but  there  were 
no  sufiieient  funds  available  for  efiective  work  and  the  result  is  that 
the  harbor  is  now  practically  closed  to  navigation. 

If  there  be  any  intention  to  maintain  this  as  a  navigable  harbor,  a  gen- 
eral reconstruction  of  existing  structures  is  necessary.  If  an  establiidi- 
ment  of  a  navigable  depth  of  12  feet,  as  heretofore  contemplated,  is  to  be 
accomplished,  the  old  works  must  be  put  in  serviceable  condition,  as 
above  indicated,  and  both  piers  extended  to  the  curve  of  15- foot  depth  in 
Lake  Michigan,  now  distant  1,000  feet  and  800  feet  from  the  north  and 
south pierends,respectively.  Noestimatefortheaboveworkissubmitted 
for  the  reason  that  thereisnopresentauthorityforundertakingit,  andthe 
estimate  belo.w  is  therefore  confined  to  that  needed  for  dredging  to  opeu 
temporary  channels  at  times  when  they  are  most  needed,  and  for  such 
repairs  as  are  requisite  to  save  the  existing  works  from  total  destruction. 

The  estimate  for  1896  is,  therefore,  as  follows:  For  rebuilding  2,800 
feet  of  north  and  south  jners  above  water,  and  refilhng  same,  §28,000; 
for  dredging,  $5,000;  making,  with  contingencies,  $35,000. 

July  1,  1893,  balance  unexpenaed $2,268.02 

Juuo  30,  1894,  amount  expended  durinnr  liscal  year 2,  259. 17 

July  1,  1894,  balance  unexpended 8. 85 

July  1,  1894,  outstanding  liabilities 8. 13 

July  1,  1894,  balance  available .72 

Amount  appropriated  by  act  of  August  17,  1894 12, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 12, 000. 72 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 260. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une30, 1896    35,  000.00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  5.)  Digitized  by  V^OOglc 
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•  6.  Holland  (BUich  Lake)  Harbor^  Michigan, — The  first  steps  toward 
establishiug  a  harbor  at  this  place  were  taken  by  the  citizens  of  Hol- 
land, Mich.,  situated  on  Black  Lake,  about  5  iniies  from  the  present 
harbor,  by  opening  a  channel  having  a  navigable  depth  of  about  5  feet 
from  the  lake  into  Lake  Michigan  and  protecting  it  by  piers  and  revet- 
ments made  of  brush  and  stone.  Continuation  of  this  improvement 
was  taken  in  hand  by  the  General  Government  in  1867,  existing  struc- 
tures strengthened  by  pile  and  crib  work,  and  extended  until,  in  1880, 
the  north-side  pier  and  levetment  had  attained  a  total  length  of  850 
feet  and  the  south  side  1G75  feet;  they  have  remained  without  exten- 
sion sinoe  that  time. 

The  estimated  cost  of  work  done,  and  remaining  to  be  done,  to  com- 
plete the  present  approved  project,  was  $291,615.13,  and  the  amount 
expended  to  June  30,  1893,  was  $274,620.07.  The  results  thereby 
attained  have  been  the  construction  and  maintenance  of  piers  and 
revetments  aggregating  35,525  feet  in  length,  covering  a  channel  way 
from  175  to '220  feet*Avide,  in  which  a  depth  of  8  to  9  feet  prevails, 
deepened  by  occasional  dredging  to  12  or  13  feet.  The  dredged  chan- 
nels have  but  little  permanence  because  the  piers  are  not  long  enough, 
and  the  older  portions  of  them  are  in  such  condition  as  to  permit  the 
passage  of  large  quantities  of  sand  through  and  under  them,  by  which 
the  clear  way  between  them  soon  fills  to  a  general  depth  of  8  or  9  feet 
only. 

Expenditures  during  the  past  fiscal  year  were  $2,203.26,  all  applied  to 
dredging;  the  amount  excavated  was  12,584  cubic  yards,  and  a  channel 
with  a  depth  of  not  less  than  12  feet  and  width  of  50  feet  thereby 
obtained  from  Lake  Michigan  to  Black  Lake. 

The  proposed  depth  of  12  feet  can  not  be  maintained  until  the  old 
work  is  sheet  piled  as  indicated  above,  and  piers  extended  to  the 
15-foot  curve  in  Lake  Michigan,  which  will  require  an  addition  of  400 
feet  to  each. 

July  1.  1893,  balance  unexpended $4, 994. 05 

June  30,  1894,  amount  expended  during  fiacal  year 2,  263. 26 

July  1^  1894,  balance  unexpended 2,730.79 

July  1,  1S94,  outstanding  liabilities 1,041.57 


July  1,  1894,  balance  available 1, 689. 22 

Amount  appropriated  by  act  of  August  17,  1894 15, 009. 00 


Amount  available  for  fiscal  year  ending  Juno  30,  1 895 16, 689. 22 

(See  Appendix  L  L  6.) 

7.  Grand  Haven  Harbor^  Michigan. — This  harbor  is  at  the  month  of 
the  Grand  River,  which  had  a  shifting  channel,  with  a  depth  of  9  feet 
at  its  mouth. before  improvement.  The  first  step  in  the  line  of  improve- 
ment was  taken  by  the  Detroit,  Grand  Haven  and  Milwaukee  Railroad 
Company,  by  constructing  a  pier  on  the  south  side,  to  provide  for  the 
interchange  of  traffic  between  the  railroad  and  its  translakc  line  of 
steamers.  Its  systematic  improvement  was  commenced  by  the  Gov- 
ernment in  1867,  and  has  resulted  in  the  establishment  of  a  harbor  that 
not  only  satisfies  the  needs  of  an  extensive  local  commerce,  but  gives 
to  general  commerce  its  only  harbor  of  refuge  from  westerly  gales  on 
this  coast  south  of  Grand  Traverse  Bay.  This  important  quality  is  due 
to  the  established  width  of  400  feet  between  the  piers  at  entrance  and 
the  maintenance  there  of  a  channel  depth  of  about  18  feet. 

The  estimated  cost  of  work  done  and  remaining  to  be  done  to  com- 
plete the  harbor,  as  provided  in  the  approved  project  amounts  to 
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$804,366.15,  and  the  total  expenditures  thereon  to  June  30, 1893,  were 
$638,200.20. 

The  works  of  improvement  thereby  built  and  kept  in  repairs  com- 
prise a  north  pier  and  revetment  aggregating  3,187  feet  in  length,  pro- 
jecting 1,215  feet  beyond  the  shore  line;  and  a  south  pier  and  revet- 
ment 6,576^  feet  long,  projecting  1,560  feet  beyond  the  adjacent  shore 
line. 

The  depth  of  water  between  piers  was  17  feet,  with  a  least  depth  of 
15.9  feet  on  the  bar  immediately  in  front  of  the  entrance,  while  a  chan- 
nel of  approach  from  the  south  had  a  depth  of  20  feet. 

Expenditures  during  the  last  fiscal  year  were  $30,329.32,  resulting  (1) 
in  an  extension  of  200  feet  to  the  south  pier;  (2)  the  sinking  of  one  crib 
50  feet  long  in  extension  of  the  north  pier,  and  the  near  completion  of 
three  more  cribs,  each  100  feet  long,  that  will  soon  be  sunk  for  its 
farther  extension  j  (3)  the  strengthening  and  rebuilding  above  water  of 
1,631  feet  of  old  pile  revetment  on  the  south  side,  and  (4)  many  scatter- 
ing repairs  on  the  rest  of  the  older  structures. 

The  depths  of  water  at  the  close  of  the  year  were  17  feet  at  entrance 
between  piers,  20  feet  in  southerly  channel  of  approach,  17  feet  in  the 
northerly  one,  and  a  least  depth  of  16  feet  on  the  middle  ground  between 
them,,  immediately  in  front  of  the  harbor  entrance. 

The  formation  of  the  shoal  in  front  of  the  entrance  is  the  principal 
difficulty  that  has  to  be  contended  with  in  the  improvement  of  this 
harbor.  Pier  extension  alone  will  not  solve  the  problem.  The  princi- 
pal element  that  contributes  to  its  formation  is  the  sand  blown  into  the 
harbor  from  the  adjoining  uncovered  sand  dunes,  and  then  carried  by 
the  body  of  water  flowing  out  of  Grand  Kiver,  through  the  contracted 
waterway  between  the  piers,  until  the  current  is  checked  on  spreading 
into  Lake  Michigan  and  no  longer  able  to  uphold  its  load  of  sand;  it 
then  falls  to  the  lake  bed  and  goes  toward  the  upbuilding  of  the  shoal. 
The  remedy  is  to  cut  off  the  supply  of  sand  by  a  growth  of  vegetation 
on  the  dunes  adjoining  the  harbor  and  supplement  this  with  a  suitable 
combination  of  sand  and  fences.  The  estimate  for  this  purpose,  sub- 
mitted in  the  last  annual  report,  is  repeated  herein.  With  this  done, 
and  the  piers  extended  as  required  by  the  present  approved  proje<it,  a 
channel  depth  of  fall  18  feet  at  entrance  may  be  counted  upon.  Nothing 
less  will  satisfy  the  important  requirement  of  making  this  a  safe  harbor 
of  refuge.  The  older  pile  structures  are  in  need  of  considerable  repairs 
and  much  additional  filling. 

The  estimate  for  1896  is  as  follows:  For  250  feet  of  pier  extensions,  to 
complete  project,  $35,000;  for  rebuilding  667  feet  of  south  pile  pier 
above  water,  $6,600;  refilling  pile  revetments  and  incidental  repairs  to 
same,  $10,000;  for  sheet-pile  revetment  north  sioe,  2,500  feet,  $15,000; 
for  sand  fences  and  shrub  planting  to  stop  drifting  of  sand  into  harbor, 
$7,000;  in  all,  with  contingences,  $80,000. 

July  1,  1893,  balance  unexpended $76, 165. 95 

June  30,  1894,  amount  expended  during  fiscal  year 30,  329. 32 

July  1, 1894,  balance  unexpended 45,836.63 

July  1,  1894,  outstanding  liabilities $19, 093. 31 , 

July  1,  1894,  amount  covered  by  uncompleted  contracts 22, 220.  24 

41,313.55 

July  1,  1894,  balance  available " 4, 523. 08 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 29, 523. 06 
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C  Amonn  t  that  can  bo  profitably  expended  in  fiscal  yearendiaj^  June  30, 1896  $80, 000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  7.) 

8.  Muskegon  HarhoVj  Michigan. — The  first  improvements  at  this  place 
were  made  at  local  expense,  by  constructing  slab  piers  and  revetments, 
so  as  to  afford  entrance  from  Lake  Michigan  to  Muskegon  Lake  for 
vessels  drawing  7  feet.  The  work  was  taken  in  hand  by  the  Govern- 
ment in  18G75  old  piers  were  remodeled  and  extended  across  the  bar 
at  entrance,  channel  dredged,  and  a  through  depth  of  12  feet  obtained. 
Thereafter,  the  i)iers  were  prolonged  as  necessitated  by  the  steady 
lakeward  progress  of  the  shore  line  and  sand  deposits  in  advance  of 
it,  and  a  fair  12foot  channel  thereby  maintained,  but  the  clear  way 
between  piers  was  only  180  feet,  making  entrance  dangerous  in  stormy 
weather.  After  1882  this  diflftculty  was  remedied  by  building  exten- 
sions of  the  north  pier  on  a  line  300  feet  from  the  south  pier,  and  con- 
necting the  old  and  new  lines  by  an  oblique  wing  of  crib  work  330  feet 
long.  In  1892  the  project  of  improvement  was  amplified  and  defined, 
with  a  view  to  securing  and  maintaining  a  navigable  depth  of  15  feet; 
its  estimated  cost  was  $200,000.  Prior  to  the  adoption  of  this  modified 
project  operations  had  been  carried  on  under  appropriations  made 
from  time  to  time  in  such  sums  as  were  called  for  to  meet  immediate 
necessities,  but  without  defined  estimates  of  ultimate  cost.  The  expend- 
itures for  work  so  done  amounted  to  $202,914.18. 

The  total  of  expenditure  to  June  30, 1893,  was  $402,461.38,  when  the 
north  pier  and  revetment  had  a  completed  length  of  1,545.6  feet  and 
the  south  pier  1,182  feet;  the  available  channel  depth  was  13  feet. 

Expenditures  during  the  last  fiscal  year  were  $69,097.68.  Exten- 
sions of  the  north  and  south  piers,  which  had  been  commenced  toward 
the  close  of^the  previous  year,  were  thereby  completed  for  lengths  of 
250.5  and  300.5  feet  respectively;  783.3  feet  of  sheet-pile  revetment, 
commenced  during  the  previous  year,  were  also  completed  on  the  north 
side;  making  the  total  increased  length  of  north  pier  and  revetment 
1,036.8  feet.  The  total  length  of  north  pier  was  therefore 2,582.4  feet 
and  of  south  pier  1,482.5  feet,  and  they  projected  beyond  the  adjoining 
shore  lines  1,220  and  1,280  feet  respectively.  Some  minor  repairs  were 
made  to  old  pier  work,  and  dredging  to  the  extent  of  36,414  cubic  yards 
was  done.  The  channel  depth  was  full  14  feet,  an  increase  of  1  foot 
over  that  available  at  the  beginning  of  the  year. 

For  obtaining  and  keeping  the  proposed  depth  of  15  feet  the  piers 
must  be  prolonged  to  the  full  length  cj^lled  for  by  the  present  approved 
project,  which  requires  extensions  of  550  and  500  feet  for  the  north  and 
south  piers  respectively ;  the  above  water  work  of  a  section  pf  the  north 
X>ier  322  feet  long,  built  over  twenty-five  years  ago,  is  badly  dilapidated 
and  must  be  rebuilt;  old  piers  must  receive  some  minor  repairs  and  con- 
siderable additions  of  stone  for  filling;  the  through  channel  must  be 
dredged  to  its  full  width  and  depth.  The  sum  necessary  for  these  pur- 
poses is  $150,000,  as  itemized  below,  and  if  it  be  appropriated  the  pro- 
posed improvement  will  be  accomplished,  and  maintained  for  a  long 
period  with  small  annual  expenditure  for  occasional  repairs.  If  the 
pier  extension  is  deferred,  the  results  gained  by  recent  extension  will 
soon  be  lost,  and  large  annual  expenditures  called  for  to  keep  such  depth 
of  channel  tis  t  lie  extensive  commerce  of  this  important  harbor  demands. 

The  estimate  for  1896  is  as  follows :  For  322  feet  new  superstructure, 
old  north  pier,  $3,220;  refilling  piers  and  revetments,  $2,500;  minor 
rejiairs  pier  and  revetments,  $1,600;  dredging,  ^^^^PiJ^e^^^^^^^^^yi^^^ 
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pier  550  feet  and  south  pier  500  feet,  to  complete  the  improvement, 
$120,000;  making,  with  aa  allowance  of  about  8 J  i>er  cent  for  contin- 
gencies, a  total  of  8150,000. 

July  1,1893,  balance  nnexpentled $70,636.30 

Jnn«  30,  IftH,  amount  expended  dnring  fiscal  year 69, 097. 68 

July  1,  1894,  balance  unexpended 1,538.62 

July  1,  1894,  outstanding  liabilities 401.53 

July  I,  1894,  balance  available 1, 137. 09 

Amount  appropriate*!  by  act  of  August  17,  1894 30,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1895 ." .     31, 137. 09 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  endin  Jejune  30,1896  150, 000,00 
<  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  8.) 

9.  WJiite  Lake  Harbor^  Michigan. — The  improvement  at  this  poiut 
contemplates  the  creation  and  maintenance  of  a  channel  200  feet 
wide  and  12  feet  deep  between  revetments  and  piers  extending  to  deep 
water  in  Lake  Michigan,  thereby  providing  easy  entrance  to  White 
Lake.  Before  improvement  the  two  lakes  were  connected  by  a  nar- 
row and  winding  stream  with  a  navigable  capacity  of  only  5  feet. 
The  estimated  cost  of  the  improvement  was  originally  8170,530.80,  sub- 
sequently increased  by  additional  projects  of  1873,  1884,  and  1892  to 
$337,550. 

The  total  expenditure  to  Juno  30,  1893,  was  §272,155.03,  and  the 
harbor  works  then  comprised  a  north  pier  1,515  feet  long  projecting 
into  Lake  Michigan  390  feet  beyond  its  shore  line,  and  a  south  pier 
1,854  feet  long  projecting  730  feet  beyond  the  shore  line.  The  avaihiblo 
depth  at  entrance  was  10 J  feet.  The  proi)Osed  depth  or  12  feet  has 
been  obtained  from  time  to  time  by  dredging,  but  the  channel  so  made 
soor.-  shoals  again  to  9  or  10  feet,  and  this  will  continue  to  bo  the  con- 
dition of  afifairs  until  the  piers  have  been  carried  to  the  curve  of  1  ^  feet 
de]ith  in  Lake  Michigan,  now  distant  about  550  and  250  feet  from  the 
eiul.s  of  the  north  and  south  piers  respectively. 

The  amount  expended  during  the  last  fisciil  year  was  $2,679.  -5,  and 
it  w.is  applied  mainly  to  dredging  a  straight  cut  50  feet  wide  fro::i  lake 
to  hike,  with  a  mid-channel  depth  of  14  feet.  The  commercial  re  jiiirc- 
meuts  of  the  harbor  were  thereby  satisfied  until  the  closeof  those:is  )n 
of  navigation,  but  a  survey  made  May  29, 1894,  showed  that  tlio  cluui 
iiel  had  again  shoaled  to  lOJ  feet,  which  was  the  limit  available  for 
navigation  at  the  close  of  the  year. 

The  estijnate  for  189C  is  intended  to  provide  for  extending  the  piers 
to  the  limits  at  jiresent  authorized,  but  further  extensions,  aggregating 
350  feet,  will  bo  required  to  carry  them  to  the  15-foot  curve.  Besides 
this  new  work  there  is  urgent  demand  for  rebuilding,  above  water,  307 
linear  feet  of  that  portion  of  the  old  south  pier  that  was  built,  from 
twenty-two  to  twenty-four  years  ago;  filling  in  both  i)iors  must  bo 
overhauled,  and  considerable  rejiairs  made  to  the  old  timber  work. 
Until  the  piers  are  extended  repeated  dredging  will  be  required  to  meet 
the  needs  of  navigation.  The  estimate  is  as  follows:  For  extending 
north  pier  250  feet  and  south  pier  200  feet,  850,000;  for  rebuilding  307 
linear  feet  of  south  pier  above  water,  $3,7G0;  miscellaneous  repairs  of 
piers  and  revetments  and  dredging,  $5,000;  making  in  all,  with  about 
6  per  cent  for  contingencies,  $62,000. 
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Jnly  1,  1893,  balance  unexpended $7,394.37 

Juue  30,  1894,  amount  expended  during  fiscal  year 2, 679. 45 

July  1,  1894,  b.'ilance  unexpended .•-.       4,714.92 

July  1, 1894,  outstanding  liabilities 4. 30 

Jnly  1,  1894,  balance  available 4,710.62 

Amoant  appropriated  by  act  of  Angust  17, 1894 5, 000. 00 

Anioant  available  for  fiscal  year  ending  June  30,  1895 9, 710. 62 

(Amount  (estimated)  required  for  completion  of  existing  project 53, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une30, 1896    62, 000. 00 
Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  9.) 

10.  Pentwater  Harbor j  Michigan. — Originally  an  nnnavigjable  connec- 
tion existed  between  Lake  Michigan  and  Portage  Lake,  wbicli  had  been 
improved  by  local  interests  bo  as  to  afford  a  narrow  4-foot  channel  at 
the  time  the  Government  work  Avas  commenced  in  1867.  The  project 
of  improvement  then  adopted,  and  followed  without  modification  until 
the  present  time,  aimed  to  increase  the  channel  depth  to  12  feet,  and 
maintain  it  between  revetments  and  piers  extending  into  Lake  Michi- 
gan; its  estimated  cost  was  $327,713.40. 

Tlie  total  exi>enditure  to  June  30,  1893,  was  $232,367.27. 

The  length  of  north  pier  and  revetmen  t  was  2,223  feet  and  of  south  pier 
2,115  feet,  but  they  reach  only  to  thd  10  foot  curve  in  Lake  Michigan,  and 
it  is  thereibre  impossible  as  yet  to  maintain  the  i)rqjected  depth  of  12  feet 
between  them ;  this  will  continue  until  they  arc  extended  to  the  14  or  15 
foot  curve.  As  matters  now  arc,  no  matter  how  deep  a  channel  may  be 
made  by  dredging,  it  rapidly  shoals  to  a  depth  of  9  or  10  feet  only. 

Expenditures  during  the  past  fiscal  year  amounted  to  $1,79\11,  the 
principal  part  of  which  was  for  dredging  between  piers,  resulting  in  a 
channel  70  feet  wide  and  10  feet  deep.  This  was  done  between  July 
2i  and  August  22, 1803,  but  a  survey  of  May  25  and  26, 1894,  showed  no 
trace  of  it  left,  the  best  channel  then  existing  b  tweeu  the  piers  having 
a  depth  of  lOJ  feet  only.  Besides  the  dredging  the  only  work  done  at 
the  hai'bor  during  the  year  was  patching  up  oldi)ortions  of  the  ])iers  in 
the  effort  to  hold  them  together  until  means  arc  provided  for  rebuilding 
them  above  water  and  refilling  them  with  stone.  The  estimate  below 
is  intended  to  cover  the  costs  of  reconstructing  these  old  portions,  and 
of  extending  the  south  pier  200  feet.  This  is  the  limit  of  extension 
authorized  at  present,  but  both  piers  will  have  to  be  extended  double 
that  amount  before  a  12-foot  channel  can  be  maintained  between  them, 
except  by  constant  dredging. 

The  estimate  for  1896  is  as  follows: 

For  rebuilding  above  water  and  refilling  520  linear  feet  north  pier, 
$5,210;  same  for  1,036  feet  of  south  pier,  $10,360;  dredging  $3,000;  200 
linear  feet  new  crib  work  for  completing  authorized  extension  of  south 
pier,  $24,000,  making,  with  about  6  per  cent  for  contingencies,  $45,000. 

July  1, 1893,  balance  nnexpcnded $6,452.73 

Jane  30, 1894,  amount  expended  during  fiscal  year 1,  795. 11 

Jnly  1,  1894,  balance  unexpended 4,  657. 62 

Jnly  1,  1894,  outstanding  liabilities 35U.04 

Julyl,  1894,  balance  available ' 4,307.58 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 -. .      9,  307. 58 
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(  Amouut  that  can  be  profttably  expended  in  fiscal  year  ending  J  uue  30, 1896  $45, 000. 00 

<  Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  10.) 

11,  Ludington  Harbor  J  Michigan. — Before  the  Government  undertook 
any  work  for  improving  this  harbor,  local  enterprise  had  made  a  narrow 
7-foot  channel  from  Lake  Michigan  to  Pere  Marquette  Lake,  and  main- 
tained it  for  several  years.  The  Government  work  was  commenced  in 
1867,  with  the  purpose  of  enlarging  the  channel  to  a  width  of  200  feet, 
and  depth  of  20  feet,  and  protecting  it  by  piers  projecting  into  Lake 
Michigan ;  the  estimated  cost  was  $270,682.  The  improvement  was  duly 
made,  and  subsequently  maintained  by  periodical  dredging  and  pier 
extensions.  In  1800  the  scope  of  the  design  was  enlarged,  and  18  feet 
was  fixed  upon  as  the  depth  to  be  obtained,  thereby  necessitating  exten- 
sions of  500  and  700  feet  to  the  north  and  south  piers  respectively;  it 
was  further  designed  that  these  extensions  should  be  so  made  as  to 
increase  the  width  at  entrance  to  250  feet.  These  extensions  have  been 
so  made,  but  the  full  depth  of  18  feet  has  not  yet  been  realized.  The 
total  of  expenditures  on  the  original  and  modified  projects,  to  June  30, 
1893,  was  $349,975.01,  resulting  in  a  reliable  14i-foot  channel,  protected 
between  piers  aggregating  3,833  feet  in  length. 

The  amount  spent  during  the  last  fiscal  year  was  $5,543.92,  applied 
mainly  to  dredging  and  to  placing  additional  stone  filling  In  new  cribs. 
The  amount  dredged  was  13,802  cubic  yards,  by  which  the  depth  of 
channel  was  increased  to  16  feet. 

It  is  probable  that  further  extension  of  piers  will  not  be  required  for 
some  years,  but  those  portions  built  in  the  early  days  of  the  work  are 
so  decayed  that  they  can  no  longer  be  held  together  by  ordinary 
rei)airs ;  they  must  be  rebuilt.  This  and  dredging  are  matters  tliat  can 
not  be  neglected  without  serious  detriment  to  the  navigable  capacity 
of  this  important  harbor. 

The  estimate  for  1896  is  for  the  following:  Rebuilding  inner  end  of 
north  i)ier,  130  linear  fee't,  $2,600;  rebuilding  above  water  587  linear 
feet  north  pier,  $5,870;  rebuilding  above  water  1,423  linear  feet  south 
pier,  $14,230;  miscellaneous  repairs  and  stone  to  provide  for  settlement 
of  filling  in  new  crib  work,  $5,000;  dredging,  $4,000.  Making  in  all, 
with  an  allowance  of  about  10  per  cent  for  contingencies,  $35,000. 

July  1,  1893,  balance  unexpended $7,459.09 

June  30,  18S4,  amount  expended  during  fiscal  year 5, 543. 92 

July  1,  1894,  balance   unexpended 1,915. 17 

July  1,  1894,  outstanding  liabilities 1. 70 

July  1,  1894,  balance  available 1.918.47 

Amouut  appropriated  by  act  of  August  17,  1894 6,  000. 03 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 913. 47 

(  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  11.) 

12.  Manistee  Harbor,  Michigan. — The  commerce  of  this  harbor  is  ex- 
tensive and  continuous  throughout  the  year,  its  most  prominent  feature 
being  the  regular  traffic  of  the  steamers  run  by  the  Flint  and  Pere  Mar 
quette  Railway  Company,  the  largest  of  which  draws  16  feet  when 
loaded.    The  number  of  vessels  entered  and  cleared  during  the  year 
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1893  was  2,831,  with  a  tonnage  of  959,650;  the  receipts  and  shipments 
during  the  same  period  were  968,135  tons,  the  principal  items  of  which 
were  salt  and  lumber. 

Before  the  Government  undertook  any  work  at  this  place  local  enter- 
prise had  opened  an  entrance  to  the  river  for  vessels  drawing  7  feet. 
Systematic  work  was  commenced  by  the  Government  in  1867,  under  a 
project  for  pier  construction  and  dredging,  with  a  view  to  forming  and 
maintaining  a  navigable  channel  12  feet  deep  at  the  entrance  to  and 
between  the  piers;  the  project  was  extended  in  1873  to  include  dredg- 
ing in  the  river  for  a  distance  of  about  1,350  feet  inside  the  shore  end 
of  piers  and  to  constructing  revetments  along  the  line  of  channel  so 
dredged.  In  1890  the  scope  of  operations  was  again  extended  to  in- 
chide  dredging  a  channel  15  feet  deep  throughout  the  length  of  the 
Manistee  Eiver,  a  distance  of  about  8,000  feet,  from  Lake  Michigan  to 
Lake  Manistee,  and  to  extending  the  north  and  south  piers,  respec- 
tively, to  the  18  and  14  foot  curves  in  Lake  Michigan,  with  a  view  to 
maintaining  that  depth  of  channel  at  the  entrance.  The  river  channel 
was  dredged  through  in  1891,  but  soon  shoaled  again  to  13  feet 
because  of  the  unprotected  banks.  Congress  thereupon  made  further 
work  in  the  river  to  depend  upon  the  construction  and  maintenance  of 
proper  bank  protection,  and  the  work  now  in  hand  is  limited  to  extend- 
ing the  piers  above  indicated,  keeping  them  in  serviceable  condition, 
and  dredging  between  them. 

The  amount  expended  for  these  improvements  up  to  June  30, 1894, 
was  $345,665.08,  of  which  the  sum  of  $43,554.93  was  expended  during  • 
the  last  fiscal  year. 

Operations  duiing  the  year  included  the  construction  of  350  linear 
feet  of  crib  piers  30  feet  wide  and  from  24  to  26  feet  in  height,  rebuild- 
ing 719  feet  of  old  piers  from  the  water  surface  to  5  feet  above,  and 
dredging  in  channel  way  between  piers. 

The  north  and  south  piers,  with  the  revetments  connected  there- 
with, have  at  this  time  lengths  of  2,906^  feet  and  1,689  feet,  respec- 
tively, the  channel  depth  between  them  being  not  less  than  15  feet  at 
any  point,  as  the  results  of  dredging  and  pier  extension  made  during 
the  past  fiscal  year.  The  north  pier  extension  of  350  feet  made  during 
the  year  completes  the  present  project  as  respects  new  work  on  that 
pief;  a  like  extension  of  the  south  pier  remains  to  be  done  for  the 
completion  of  that  structure.  The  maintenance  of  the  piers  in  service- 
able condition  calls  for  rebuilding  sections  that  were  originally  con- 
structed from  twenty-two  to  twenty-five  years  ago,  and  estimates  for 
this  purpose,  as  also  for  extending  the  south  pier  and  for  dredging,  are 
submitted. 

July  1,  1893,  balance  unexpended $45,889.85 

June  30,  1894,  amount  expended  during  fiscal  year 43, 554. 93 

July  1,  1894,  balance  unexpended 2, 334. 92 

July  1,  1894,  outstanding  liabilities 127. 61 

July  1, 1894,  balance  available 2, 207. 31 

Amount  appropriated  by  act  of  August  17,  1894 12, 000. 00 

Amount  available  for  fiscal  year  endi ng  June  30,  1895 14, 207. 31 

i  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1896    61, 000. 00 
<  Submitted  in  compliance  with  retiuirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  12.) 
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IS.  Harbor  of  refuge  at  Portage  LaJce^  Michigan. — The  great  need  of 
a  harbor  of  refuge  in  this  vicinity  has  long  been  recognized,  and  the 
Xie(;uliar  adaptability  of  Portage  Lake  led  to  its  selection  for  this 
purpose  as  far  back  as  1878.  In  1879  Congress  made  the  first  api)ro- 
priation  for  the  work,  but  its  amount — $10,000 — was  wholly  inade- 
quate for  the  object  in  view,  and  tlie  subsequent  appropriations  have 
been  insufticient  to  complete  the  work.  Their  exijejuliture  has  not 
prcdui'ed  lesults  of  any  practical  value;  the  piers  have  only  reached 
to  about  half  the  proposed  limits,  and  are  wholly  useless  us  a  })ro- 
tection  for  any  channel  that  may.  be  made  between  them.  The 
available  depth  between  piers  in  April,  1894,  was  only  oj  feet.  A 
channel  40  ieet  wide  and  15  feet  deep  was  dredged  April  28  to  May 
26,  to  afford  relief  to  the  little  local  commerce,  the  amount  excavated 
for  this  purpose  being  24,870  cubic  yanls.  In  one  month's  time  the 
dredged  channel  had  shoaled  again  to  an  available  depth  of  only  11 
feet. 

The  total  expenditure  to  June  30,  1894,  was  $98,020.13,  of  which 
$1,705.52  was  expended  during  the  last  fiscal  year. 

The  completion  of  an  easily  accessible  harbor  of  refuge  at  this  place 
is  a  matter  of  great  importance  to  the  extensive  commeice  entering 
and  passing  the  eastern  Lake  Michigan  ports.  From  Traverse  Bay, 
liiichigan,  to  Michigan  City,  Ind.,  the  only  harbor  that  may  be  eutertHi 
for  refuge  with  comparative  safety  when  shelter  is  needed  is  that  at 
Grand  flaven,  the  piers  of  which  are  400  feet  apart.  The  other  har- 
bors were  not  designed  for  refuge,  and  their  entninces  are  so  con- 
tracted that  no  vessel  can  attempt  them  without  risk  of  disaster  when 
the  weather  conditions  are  such  as  to  make  shelter  from  the  open 
lake  necessary.  The  fact  that  these  harbors  have  been  improved  at 
great  expense  to  keep  pace  with  the  demands  of  their  commerce  but 
magnifies  the  importance  of  creating  one  that  will  provide  shelter  for 
vessels  bearing  it  when  approaching  their  destined  ports  in  heavy 
weather.  In  this  connection  it  is  proper  to  note  that  two  sehoonet^ 
attempted  to  enter  Frankfort  Harbor,  17  miles  distant,  on  the  3l8t  of 
October  last,  missed  the  entrance,  and  went  on  the  beach  north  of  the 
harbor. 

The  harbor  of  refuge  can  not  be  built  with  such  meager  appropria- 
tions as  have  heretofore  been  nmde,  and  it  is  therefore  urged  by'  the 
officer  in  charge  that  the  next  appropriation  bo  not  less  than  $125,01)0 
if  any  real  effort  to  make  the  harbor  is  to  be  attempted.  If  this  is  not 
done,  it  is  believed  that  the  work  had  better  be  abandoned,  as  any  sum 
materially  less  will  produce  no  effective  advance  toward  the  end  indi- 
cated, and  there  appears  to  be  no  good  reason  for  further  appropria 
tion  with  any  other  object,  the  local  commerce  being  utterly  insignifi- 
cant. The  work  proposed,  if  the  above  amount  is  appropriated,  includes 
buikling  GOO  linear  feet  of  new  crib  work  for  extending  the  piers, 
$00,OeO;  rebuilding  1,240  linear  feet  of  wrecked  and  unserviceable 
north  pier  and  revetment,  §38,000 5  repairing,  sheet-piling,  and  refilling 
south  pier  and  revetment,  80,000;  dredging,  $10,000;  leaking,  with  an 
allowance  of  a  little  less  than  10  x>er  cent  for  contingencies,  the  total 
of  $125,000. 

As  soon  as  the  work  above  indicated  is  done,  it  will  be  necessary  to 
proceed  at  once  to  add  GOO  linear  feet  of  crib  work  to  the  new  piers  in 
order  to  carry  them  to  the  20-foot  curve  in  Lake  Michigan,  which  is 
the  least  limit  that  will  suffice  to  protect  a  channel  between  them  of 
such  depth  and  width  as  is  requisite  for  a  harbor  of  refuge. 
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Jaly  X,  189S,  balance  iiDezpended $3,885.39 

J«tHi  30,  18!>4,  amoant  expended  during  fiscal  year 1, 705. 52 

Jnly  1,  1894,  l>alance  unexpended 2, 179.87 

July  1,  1894,  outatandiiig  liabilities 105.27 

July  1,  1894,  balance  available 2,074.00 

Amonnt  appropriated  by  act  of  Aogiuit  17,  1894 25,000.00 

Amoant  available  for  fiscal  year  ending  June  30^  1895 ._ 27,  074. 60 

/  Amount  (estimated)  required  for  compaction  of  existing  project 142, 000. 00 

I  Amount  that  can  be  profitably  expendetl  in  fiscal  year  ending  Juno  30,1896  125, 000. 00 
]  Bnbiuitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act,  of  March  3,  1893. 

(See  Appendix  L  L  13.) 

14.  Fr0,nlcfort  Harbor^  Michigan. — Before  any  work  was  done  by  the 
Government,  Lake  Aux  Bees  Scies  (Frankfort)  could  be  entered  from 
Lake  MicLigan  by  a  narrow  and  uncertain  channel,  3  or  4  feet  deep. 
The  project  adopted  on  commencing  improvements  in  1867  was  to 
dredge  a  new -connecting  cliannel  V2  ieet  deep  and  200  feet  wide,  and 
to  protect  its  sides  by  pile  revetments,  and  its  entrance  by  crib  piers 
extending  672  feet  into  Lake  Michigan  on  the  north  side  and  832  feet 
on  the  south  side.  The  estimated  cost  was  $146,400.  This  project  was 
afterwards  modified  from  time  to  time  to  provide  for  repairs,  dredging, 
and  necessary  pier  extension,  until  that  now  in  x^rogress  was  adopted 
in  1892,  by  which  the  crib  work  in  north  pier  will  bo  1,002  feet  long 
and  in  south  pier  1,250  feet  long.  The  original  estimate  has  thereby 
grown  to  $325,659.85  as  the  total  estimated  cost  of  original  construc- 
tion, maintenance,  and  repairs,  and  new  work  included  in  the  present 
project. 

TJp  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  total  expendi- 
ture was  $273,909.83,  of  which  $3,802.61  was  expended  during  the  last 
fiscal  year. 

At  the  beginning  of  this  last  year  the  entrance  channel  was  in  good 
navigable  condition,  the  depth  at  entrance  being  16  feet,  made  so  by 
dredging  under  a  contract  that  had  been  closed  in  April,  1893. 

Operations  during  the  year  past  were  limited  to  dredging  and 
repairs  of  the  piers.  In  the  work  of  dredging  6,93i^  cubic  yards  was 
excavated  in  restoring  the  channel  between  piers,  and  through  the 
jshoal  that  is  constantly  forming  in  advance  of  them  because  of  their 
insufficient  length,  this  work  was  completed  September  11,  1893,  but 
the  storms  of  early  October  obliterated  that  through  tlie  shoal,  leaving 
it  only  10  feet  depth  in  axis  of  channel,  slightly  deeper  to  the  south- 
ward, and  only  8^  feet  on  north  pier  line.  No  dredge  being  available 
for  work  there  at  that  time,  the  large  car  ferryboats,  making  regular 
trips  acioss  Lake  Michigan  to  and  from  the  harbor,  scoured  a  new 
channel  by  their  propeller  wheels,  and  were  thereby  able  to  continue 
their  service.  The  repair  work  consisted  in  tearing  out  portions  of 
old  rotted  superstructure  and  replacing  it  with  new;  i)lacing325  linear 
feet  of  double  sheet  piling  along  the  rear  face  of  portions  of  the  north 
pier,  to  prevent  sand  passing  through  it  and  filling  up  the  channel 
between  piers;  building  365  feet  of  sand  fences,  5  feet  high,  to  check 
drift  of  sand  over  piers  into  channel  way ;  a  large  amount  of  drift  tim- 
l>er  was  cleared  out  of  the  piers,  and  stone  filling  placed  where  the 
supply  was  deficient. 

It  is  most  impoitarit  tliat  the  piers  bo  extended  to  the  limits  of  the 
approved  project,  as  entrance  to  the  harbor  is   liable   to  complete 
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destruction  after  every  severe  storm  as  long  as  the  present  condition 
of  affairs  continues.  Considerable  repairs  of  piers  and  additional  stone 
filling  are  necessary  for  the  security  of  the  old  work,  and  dredging 
must  be  resorted  to  to  keep  the  channel  open. 

The  estimate  for  1896  is  as  follows:  400  linear  feet  of  crib  work  for 
extending  piers,  $40,000;  sheet  piling,  repairing  and  refilling  piers, 
$5,000;  dredging  and  contingencies,  $6,000;  total,  $51,000. 

July  1,  1893,  balance  unexpended ^,  831. 13 

June  30,  1894,  amount  expended  during  fiscal  year 3, 802. 61 

July  1,  1894,  balance  unexpended 4, 028. 52 

July  1,  1894,  outstanding  liabilities 420.77 

July  1,1894,  balance  available 3,607.75 

Amount  ai)propriated  by  act  of  August  17,  1894 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 53, 607. 75 

!  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    51, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  suudry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  14.) 

15.  Charlevoix  Harbor^  Michigan. — The  improvements  at  this  place 
are  designed  to  furnish  access  to  Bound  and  Pine  lakes,  situated  in  the 
northern  part  of  the  peninsula  between  Grand  and  Little  Traverse  bays. 
Tbe  original  outlet  from  these  lakes  to  Lake  Michigan  was  a  narrow 
stream  through  which  boats  drawing  only  2  or  3  feet  could  pass. 
Local  enterprise  improved  these  conditions  by  dredging  and  pier 
construction  so  as  to  permit  the  passage  of  vessels  drawing  6  feet 
Work  was  then  commenced  by  the  Government  with  an  appropriation 
of  $10,000  made  in  the  river  and  harbor  act  of  August  14,  1876,  the 
project  providing  for  dredging  a  straight  channel  100  feet  wide  to  a 
navigable  depth  of  12  feet  through  Pine  River  to  Eound  Lake  and  pro- 
tecting its  sides  by  pile  revetments  and  its  entrance  by  crib  piers  150 
feet  apart,  extending  to  12  feet  of  water  in  Lake  Michigan.  This  project 
was  extended  to  provide  a  revetted  channel  12  feet  deep  from  Bound 
to  Pine  Lake.  With  this  modification  the  estimated  total  cost  was 
$186,000. 

The  amount  expended  to  June  30, 1893,  was  $102,067.91,  when  there 
was  a  narrow  channel  13  J  feet  deep  from  Lake  Michigan  to  Eound  Lake, 
and  one  12^  feet  deep  from  Eound  Lake  to  Pine  Lake,  these  depths 
being  the  immediate  results  of  dredging  during  that  fiscal  year. 

Tbe  amount  expended  during  the  year  ending  June  30,  1894  was, 
$6,723.52,  and  it  was  applied  to  restoring  the  requisite  depths  of  chan- 
nel by  dredging  and  to  repairing  piers  and  revetnwsnts.  The  principal 
items  of  repairs  wer^  the  removal  of  400  linear  feet  of  old  plank  beam 
revetment  and  replacing  it  by  a  substantial  structure  of  piles  and  sheet- 
piling,  overhauling  stone  filling  of  ])iers  to  equalize  its  distribution, 
and  gathering  63  cords  of  bowlders  from  the  beach  to  supply  deficien- 
cies in  i)ier  filling.  The  work  of  dredging  has  served  to  maintaJu  the 
required  navigable  depth  except  during  a  short  portion  of  the  year,  and 
the  repairs  have  kept  piers  and  revetments  in  serviceable  condition. 

The  estimate  for  1896  is  as  follows:  200  linear  feet  new  crib  work  for 
extending  south  pier  to  12-foot  curve  in  Lake  Michigan,  $20,000; 
removing  500  linear  feet  of  old  ciib  work,  north  pier,  and  replacing  it 
by  new  work,  $22,600;  dredging  and  occasional  repairs  of  piers  and 
revetments,  $6,000;  making  in  all,  with  10  per  cent  approximately,  for 
contingencies,  $53,000.  .    r^r^mo 
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Concerning  this  estimate  the  item  of  $20,000  for  extending  sonth 
pier  is  essential  to  carry  its  end  out  to  water  12  feet  deep,  as  required 
by  the  approved  project,  and  until  this  is  done  it  will  be  impossible  to 
keep  that  depth  at  entrance.  The  500  feet  of  old  crib  work  that  must 
now  be  replaced  was  originally  built  by  local  enterprise,  and  is  in 
imminent  danger  of  destruction  by  any  severe  northerly  storm,  and 
navigation  between  the  piers  would  thereby  be  completely  obstructed. 
It  is  a  waste  of  money  to  continue  further  temporary  repairs  over  this 
portion.  Periodical  dredging  and  minor  repairs  of  piers  and  revet- 
ments are  essential  for  maint>aining  channels  and  accessory  works. 

Julyl,  1893,  balance  unexpended $10,432.09 

June  30,  lS94f  amount  expended  during  £scal  year 6, 723. 52 

July  1, 1894,  balance  unexpended 3,708.57 

Julyl,  1894,  outstanding  liabilities 868.47 

Julyl,  1894,  balance  available 2,840.10 

Amount  appropriated  by  act  of  August  17,  1894 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10, 840. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 500. 00 
Amount  that  can  be  profitably  expendediu  fiscal  year  ending  June  30, 1896    53, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  15.) 

16.  Petoskey  Harbor^  Michigan. — Petoskey  lies  on  the  south  shore  of 
Little  Traverse  Bay.  Its  water  front  has  no  sheltered  anchorage,  and 
the  transfer  of  a  considerable  commerce  and  passenger  traffic  is  effected 
at  a  landing  pier  under  conditions  of  great  difficulty  and  no  little  dan- 
ger during  the  prevalence  of  high  northwest  winds.  Congress  has 
made  two  appropriations  for  improving  tbe  condition  of  affairs. 

The  river  and  harbor  act  of  August  17,  18U4,  contains  an  appropria- 
tion of  $10,000  for  this  improvement,  and  provides  that  t^^is  amount, 
with  the  unexpended  appropriations  heretofore  made  for  this  harbor, 
is  to  be  expended  according  to  the  larger  of  the  two  projects  submittea 
in  the  report  of  December  21, 1889,  of  the  results  of  a  survey  of  this 
locality.  The  report  mentioned  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  pp.  2673-2075,  and  the  larger  project  sub- 
mitted therein  proposes  tbe  construction  of  a  harbor  in  the  bay  by 
means  of  a  pier  projecting  offshore  from  a  point  westward  of  the  city 
and  connecting  with  a  breakwater  extending  eastwardly  and  covering 
the  city  front.  The  sheltered  area  to  be  about  12  acres,  and  the  esti- 
mated cost  of  the  work  is  $170,000. 

July  1,  1893,  balance  unexpended $34,780.80 

June  30,  1894,  amount  expended  during  fiscal  year 4. 02 

Julyl,  1894,  balance  unexpended 31,776.78 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 44,  776.  78 

Amount  (estimated)  required  for  completion  of  existing  project 125, 000. 00 

\  Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1896  125,000.00 
:  Submitted  in  compliance  with  re()uirenients  of  sections  2  of  river  and 
V      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  16.) 

17.  Cheboygan  Harbor^  Michigan. — When  survey  was  made  at  the 
mouth  of  the  Cheboygan  River  in  1870,  preparatory  to  comnaenc 
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improvement  in  the  following  year,  tlie  navigable  channel  was  only  6 
feet  deep.  The  original  project  of  improvement  was  to  dredge  an 
entrance  channel  200  feet  wide,  34  feet  deep,  and  protect  its  sides  by 
pile  piers  and  revetments,  all  at  an  estimated  cost  of  $395,335.  But  as 
actually  carried  out  the  feature  of  side  protection  has  been  found 
unnecessary  and  therefore  omitted;  deducting  $266,110,  which  was  the 
l)roportional  i)art  of  the  total  estimate  applicable  to  the  omitted  feature, 
leaves  $120,225  as  the  estimated  cost  of  the  iiiiprovement  really  under- 
taken. Tlie  dredging  was  carried  to  a  depth  of  only  13  feet  until  1880, 
when  it  was  increased  to  15  feet  for  a  width  of  50  feet  in  mid-channel. 
In  1882  it  was  decided  to  extend  this  depth  over  the  full  width  of  chan- 
nel, and  in  1888  to  prolong  the  channel  up  to  the  State  road  bridge.  In 
]S'ovember,  1880,  all  the  proposed  dredging  was  completed,  resulting  in 
a  15-foot  channel  200  feet  wide,  from  deep  water  in  the  Straits  of 
Mackinac  to  the  State  road  bridge  over  the  Cheboygan  River,  a  dis- 
tance of  about  7,100  feet.  A  40-foot  square  timber  crib,  constructed  in 
1S81 ,  marks  the  entrance  to  the  channel,  and  constitutes  the  founda- 
tion of  a  light-house  subsequently  erected  by  the  United  States  Light- 
House  Establishment. 

The  total  expenditure  for  improving  this  harbor  to  June  30,  1894,  was 
$129,828.24. 

^o  work  has  been  done  there  since  the  close  of  operations  in  1889. 
In  the  mean  time  the  15  foot  channel  has  shoaled  to  12  and  13  feet  iu 
some  places,  and  its  navigable  capacity  has  thereby  become  materially 
impaired.  It  is  proposed  to  restore  the  full  depth  of  15  feet,  for  which 
purpose  there  is  available  an  unexpended  balance  of  former  appro- 
priations, amounting  to  $18,171.76.  As  this  will  suffice  for  that  pur- 
pose, and  as  there  is  at  this  time  no  approved  project  for  other  work, 
no  estimate  is  submitted  for  1896. 

July  1,  1893,  balance  uiiexpendcMl $18, 197.68 

Jun«  iU),  18JU,  araonnt  expended  during  fiscal  year 25. 92 

July  1,  1894,  balance  unexpended 18,171.76 

July  1,  1894,  outstanding  liabilities 158.67 

July  1,  1894,  balance  available 18,013.00 

(See  Api>endix  L  L  17.) 

IS.  Alpena  Harbor  (Thunder  Bay  River)^  Michigan. — The  city  of 
Alpena  occupies  both  banks  of  Thunder  Bay  River  at  its  mouth,  and 
this  reach  of  river,  about  a  mile  long,  together  with  the  dredged  chan- 
nel through  the  bar  in  advance  of  it,  constitutes  Alpena  Harbor,  which 
has  been  the  subject  of  improvements  carried  on  by  the  Government 
since  1876,  under  appropriations  for  improving  Thunder  Bay  Harbor 
and  Thunder  Bay  Iliver. 

The  original  depth  at  entrance  to  the  river  was  only  7  feet,  but  local 
enterpiisc  increased  it  to  12  feet.  The  work  of  improvement  by  the 
Government  has  provided  a  wider  channel  and  increased  the  depth  to 
13, 14,  and  10  feet,  under  successive  projects,  whose  costs  were  citimated 
at  $4,764,  815,000,  and  836,087,  respectively;  the  total  of  the  three 
separate  estimates  being  8oo,851. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1803,  was  834,735.34,  at  which  time  a  channel  16  feet  deep  had  been 
made  from  Thunder  Bay  to  the  head  of  navigation  in  Thunder  Bay 
Eiver,  a  total  length  of  about  7,000  feet;  that  portion  in  the  harbor 
proper,  included  between  the  dock  lines  established  by  the  city  of 
Alpena,  had  been  completed  to  its  full  width,  and  that  in  the  open  cut 
through  the  bar  at  the  river's  outlet  into  the  bay  nearly  soiOQlC 
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The  amount  expended  daring  the  last  fiscal  year  was  $5,453.83, 
including  $823.63  paid  retained  percentages  due  on  contract  work  done 
toward  the  close  of  the  preceding  year.  The  work  done  was  dredging, 
thereby  completing  the  contract  and  work.  The  width  of  finished 
channel  is  200  feet  at  entrance  of  cut  through  the  bar,  150  feet  at 
point  of  entrance  between  piers,  and  from  that  point,  conforming  to  the 
distance  between  dock  lines  established,  the  width  of  100  feet  is  held 
for  a  distance  of  2,600  feet,  beyond  which  it  is  75  feet  for  a  distance?  of 
1 ,500  feet,  and  thence  50  feet  to  the  head  of  navigation. 

The  estimate  for  1896,  submitted  below,  is  for  maintaining  the  navi- 
gable capacity  of  this  channel,  as  it  will  undoubtedly  suffer  material 
deteiioration  before  that  time. 

Thunder  Bay  {Alpena)  Harbor,  Michigan, 

July  1,  1893,  balatioo  unexpended $823.63 

Jojio  30,  ISSkf  amount  exx>euded  during  fiscal  year 823. 63 

Thunder  Bay  River  {Alpena  Harbor),  Michiffan. 

July  1, 1893,  balance  unexpended $9, 441. 03 

Judo  30,  1894,  amount  expended  during  fiscal  year 4, 630. 20 

July  1,  1894,  balance  unexpended .- 4,810.83 

Jaly  1,  1891,  outstanding  liabilities 158. 67 

July  1,1894,  balance  available 4,  a52. 16 

Amount  appropriated  by  act  of  August  17,  1894 4,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 8, 652. 16 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1896      5,  000. 00 
•?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  18.) 

19.  8a4jinaw  Eiver^  Michigan. — Before  improvement  the  navigable 
capacity  of  this  stream  was  limited  by  the  bar  at  its  mouth,  where  a 
cliannel  depth  of  8  feet  only  was  available,  and  by  several  shoals 
between  there  and  the  city  of  Saginaw,  over  which  still  less  depth  was 
to  be  found.  Its  improvement  was  commenced  in  18G7  by  dredging  a 
straight  cut  through  the  bar  at  the  mouth  to  a  depth  of  13  feet,  the 
work  being  completed  in  the  following  years.  In  subsequent  years  the 
scope  of  o]>erations  was  gradually  extended  to  various  shoals  higher 
up,  but  t-ubject  to  no  general  project  until  1882,  when  a  comprehensive 
and  connecteil  scheme  of  improvement  covering  the  entire  river  was 
X>roposed  and  adopted.  It  called  for  a  navigable  channel  14  feet  duep 
and  200  feet  wide  from  Saginaw  Bay  to  the  upper  limits  of  Bay  City, 
about  8  miles  above  the  point  of  beginning,  and  thence  to  the  head  of 
iia\igation,  some  10  miles  farther  up,  a  channel  of  the  same  width,  but 
only  12  feet  deep.  The  estimated  cost  of  this  project  was  $440,000, 
-which,  added  to  the  estimated  cost  of  the  several  preceding  projects 
(^201,378),  gives  $740,378  as  the  estimate  of  cost  for  the  whole  improve- 
ment. 

It  should  be  observed  that  the  above  estimates  concerned  the  ques- 
tion of  original  cost  only,  and  took  no  note  of  cost  of  maintenance  while 
the  work  of  construction  was  in  i>rogress;  but  in  a  stream  of  this  charac- 
ter that  is  a  matter  of  great  and  constant  expense,  and  in  the  absence  of 
appropriations  Bi)ecifically  applicable  thereto  its  cost  has  of  necessity 
been  an  annual  tax  of  no  small  magnitude  on  the  successive  appropria- 
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tions  for  construction.  The  sum  total  of  appropriations  that  will  have 
to  be  made  before  the  work  can  be  completed  must  therefore  largely 
exceed  the  original  estimates  for  construction  only. 

The  total  of  expenditures  to  June  30, 1893,  was  $588,611.89,  and  the 
result  obtained  was  a  through  channel,  with  depths  as  proposed,  from 
the  bay  to  near  the  head  of  navigation.  The  channel  had  its  full 
width  of  200  feet  in  nearly  all  parts  up  to  include  the  Bay  Oity  front, 
but  above  there  the  width  obtained  was  generally  from  a  quarter  lo 
one-half  of  what  it  is  proposed  to  make  them. 

The  amount  expended  during  the  fiscal  year  was  $66,262.09,  most  of 
which  was  applied  to  dredging.  This  work  resulted  (1)  in  completing, 
to  its  full  width,  the  channel  up  to  Bay  City  and  along  its  front;  (2)  in 
increasing  the  widths  of  channels  at  Melbourne  Shoal  and  ^ew  York 
Works  Bar;  (3)  in  restoring  the  channel  at  Zilwaukee  Bar,  where  por- 
tions o  the  improved  channel  had  become  tilled  with  deposits  to  such 
an  extent  as  to  obstruct  navigation;  and  (4)  in  extending  the  channel 
along  two  sections  of  the  river  in  jQront  of  the  city  of  Saginaw,  where 
increased  depth  was  most  needed. 

Careful  surveys  were  made  during  the  winter  of  the  Zilwaukee  Bar, 
New  York  Works  Bar,  Essexville  Bar,  and  bar  at  mouth  of  the 
river.  At  all  these  places,  except  Essexville,  the  improvements  were 
found  very  much  impaired  by  deposits,  which  measured  over  85,000 
cubic  yards  in  the  bar  at  the  mouth. 

For  reasonable  progress  on  this  extensive  improvement,  and  for 
maintenance  of  work  already  a<5complished,  the  sum  of  $150,000  is 
needed. 

July  1,1893,  balance  unexpended $79,138.11 

Juno  30,  1894,  amount  expended  during  fiscal  year 66,  262. 09 

July  1,  1894,  balance  unexpended 12, 876. 02 

July  1,  1894,  outstanding  liabilities 502.61 

July  1,  1894,  balance  available 12,373.41 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 52, 373. 41 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896  150, 000. 00 
<  Submitted  in  ooni])liance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1806  and  1867  and  of  sundry  olvil  act  of  March  3, 1893. 

(See  Appendix  L  L  19.) 

SO,  Harbor  of  refuge  at  Sand  Beach^  Lak^  Huron,  Michigan. — The 
site  for  this  harbor  was  selected  in  1872  after  careful  consideration.  It 
is  on  the  west  shore  of  Lake  Huron,  60  miles  north  of  its  outlet  into 
the  St.  Clair  River,  and  the  artificial  harbor  built  there  since  then  is. 
the  only  safe  refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas 
Bay,  116  miles  above.  The  work  of  construction  was  commenced  in 
1873,  under  a  project  providing  for  three  sections  of  breakwater,  made 
of  stone-filled  crib  work,  so  located  as  to  shelter  a  water  area  of  some 
650  acres  and  for  deepening  this  area  by  dredging  where  necessary. 
The  estimated  cost  was  $1,442,500.  The  sheltering  breakwaters,  with 
a  total  length  of  8,132  feet,  were  completed  in  1885  at  a  cost  of  about 
$975,000,  and  since  that  time  expenditures  have  been  applied  to  keep- 
ing them  in  repair,  dredging,  and  supervising  the  berthing  of  vessels 
entering  the  harbor  for  refuge. 

The  total  expenditure  to  June  30,  1893,  was  $l,ia3,078.53,  and  for  the 
fiscal  year  just  closed  $43,892.21. 

The  latter  was  applied  to  supervising  the  use  of  the  hj^):^^^  some 
extensive  repairs  of  the  main  breakwater,  and  dredging.    '    o 
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The  work  of  dredging  is  for  the  purpose  of  obtaining  a  clear  depth 
of  21  feet  at  the  harbor  entrances  and  extending  such  depth  to  adjoin- 
ing portions.  These  operations  are  at  present  designed  to  cover  an 
ai-ea  of  about  365,000  square  yards.  The  work  was  done  by  contract, 
at  a  price  of  43  cents  per  cubic  yard,  making  the  cost  for  the  year 
$29,506.17.    The  material  dredged  is  mainly  rock  and  bowlders. 

The  repair  work  comprised  rebuilding  330  linear  feet  of  sea  wall  that 
had  been  carried  away  from  the  main  breakwater  during  the  storm  of 
April  21,  1892;  repairing  break  made  by  the  steamer  Wissahiclcon^ 
which,  in  attempting  a  landing  July  26,  ran  into  the  main  pier  and  cut 
through  all  the  timbers  above  water;  decayed  upright  facing  plank 
were  stripped  from  the  inner  face  of  the  breakwater  for  a  length  of 
4,138  feet,  and  a  new  oak  fender  secured. in  place  along  the  same  length; 
the  old  3-inch  decking  was  removed  for  a  length  of  1,424  feet  and 
replaced  with  6-inch  hemlock  plank;  all  decayed  timbers  that  were 
accessible  were  taken  out  and  replaced  by  new  material.  The  total 
cost  of  repairs  was  $9,680.41.  With  the  funds  available  it  is  proposed 
to  continue  the  work  of  dredging  and  general  repairs  to  the  above- 
water  sedition  of  the  breakwaters.  But  these  repairs  are  superficial,  and 
do  not  reach  to  the  unseen  interior,  on  which  the  integrity  of  tlie  whole 
structure  depends;  they  but  box  in  the  mass  and  may  serve  to  hold  it 
together  for  a  time,  but  eventually  the  steadily  decaying  interior  tim- 
bers must  give  way  under  the  assaults  of  some  storm  wave,  and  with 
them  the  whole  superstructure,  its  stone  filling,  and  newly  repaired 
surface.  The  true  policy  is  to  replace  such  portions  by  concrete  or 
other  masonry,  and  it  is  submitted  that  means  should  be  provided  for 
so  doing  as  occasion  offers.  The  substructure,  being  below  water,  does 
not  decay,  and  may  be  depended  upon  as  a  substantial  foundation  for 
the  superincumbent  masonry.  As  an  initial  step  in  this  direction  an 
appropriation  of  $100,000  is  urged,  to  be  applied  as  breaches  occur  or 
such  evidence  of  weakness  develops  as  show  imminent  danger  of  col- 
lapse. An  additional  sum  of  $50,000  is  required  to  continue  the  work 
of  dredging  and  provide  for  expenses  of  harbor  control,  miscellaneous 
repairs  of  piers  and  plant,  and  engineering,  superintendence  and  con- 
tingencies.   This  brings  the  total  estimate  for  1896  to  $150,000. 

As  respects  the  benefits  to  the  general  commerce  on  the  Great  Lakes, 
this  harbor  is  second  in  importance  to  no  other,  but  its  local  commer- 
cial interests  are  small.  The  number  of  vessels  that  entered  for  refuge 
during  the  past  year  was  991,  with  a  total  measured  tonnage  of  384,670; 
the  grand  total  so  entering  from  1877  to  1893  inclusive  was  20,376; 
tonnage,  6,451,022. 

Jnly  1,  1893,  balance  unexpended $180,813.68 

June  ^,  1894,  amount  expended  during  fiscal  year 43, 892.  21 

Jnly  1,  1894,  balance  unexpended 136,921.47 

July  1, 189.i,  ontstandincr  liabilities $7,235.66 

July  1,  1894,  amount  covered  by  uncompleted  contracts 30, 493. 83 

37,729.49 

July  1,  1894,  balance  available 99,191.98 

Amount  appropriated  by  act  of  August  17,  1894 20, 000. 00 

Amonnt  available  for  fiscal  year  ending  .Tune  30,  1895 119, 191. 98 

A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  150,  000. 00 
Submitted  in  compliance  with  requiromeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  20.)  .    ^^^T^ 
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X^i.  Black  River  at  Port  Bur on^  Michigan. — This  stream  flows  through 
the  city  of  Port  Iluron,  Mich.,  and  empties  into  tlie  St.  Clair  IMver. 
Before  improvement  it  liad  a  navigable  channel  not  less  than  10  feet 
deci>— exeei)t  ^^'^^  ^  ^^^  shoals,  where  the  depth  was  only  8J  feet — for  a 
distance  of  about  2  miles  from  the  mouth.  The  river  and  harbor  act  of 
September  19,  1890,  appropriated  $25,000,  "to  deepen  channel  from 
mouth  to  Grand  Trunk  Kail  way  bridge  to  depth  of  IC  feet,"  and  a  project 
for  making  such  depth,  with  channel  widths  varying  from  75  to  ICO  feet, 
according  to  locality,  was  thereupon  prepared  and  approved;  the  esti- 
mated cost  was  875,000.  The  appropriation  was  exiKnided  in  1891-'92 
in  excavating  within  the  limits  indicated,  resulting  in  a  channel  of  the 
prescribed  depth,  with  widths  of  150  feet,  100  feet,  and  50  feet^  fi>r 
distances  of  about  GOO  feet,  4,700  feet,  and  3,000  feet,  respectively.  This 
was  the  condition  of  the  improvement  June  30,  1893,  at  which  date  the 
total  expenditures  amounted  to  $24,999.85.  Expenditures  for  the  last 
fiscal  year  were  $9,098.80,  which  was  applied  to  dredging,  and  resulted 
in  extending  the  depth  of  IG  feet,  with  a  width  of  50  feet,  to  Washing- 
ton avenue,  1,400  feet  above  the  Grand  Trunk  bridge,  such  extension 
being  required  by  the  river  and  harbor  act  of  July  13,  1892;  and  the 
section  of  river  below  the  bridge,  that  had  previously  been  dredged  to 
a  width  of  50  feet,  was  widened  to  75  feet. 

Examination  of  the  improvement  was  made  June  x9,  1894,  wnich 
showed  a  iilling  of  from  3  to  4  feet  in  the  narrow  upstream  channels 
and  a  gradual  deterioration  of  less  extent  in  the  wider  channels  below, 
except  for  a  distance  of  about  half  a  mile  trom  the  mouth  of  the  river; 
but  this  section  will  be  likewise  afiected  in  the  near  future,  as  the  filling 
process  is  progressive  downstream.  It  is  evident  that  channels  dredged 
to  a  width  of  less  than  100  feet  will  be  of  little  permanence,  and  if  a 
depth  of  IG  feet  is  to  be  maintained,  the  narrower  channels  must  be 
redredged  to  that  width  at  least.  To  this  end  the  next  appropriation 
should  be  not  less  than  $15,000. 

July  1,  1893,  balance  unoxpended $10,  000. 15 

Juno  aio,  18J)4,  amount  expended  during  fiscal  year 9, 6  J8. 80 

July  1, 1894,  balance  unexpended 301.  ."5 

July  1, 1894,  outstanding];  liabilities 12. 80 

July  1,  1894,  balance  available 288.55 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 4,  288. 55 

{Amount  (estimated)  required  for  completion  of  existing  project 36,  OOJ.  00 
Amount  tliat  can  be  prolitably  expended  in  liscal  year  ending  Juno  30,1896  15,  C(X).  OJ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3.  1893. 

(Sec  Appendix  L  L  21.) 

;?;?.  Mouth  of  Black  River ,  Michigan, — An  extensive  shoal  and  a  bar 
formerly  existed  in  the  St.  Clair  River,  adjoining  the  mouth  of  the 
Black;  the  bar  lay  close  to  the  American  side  and  obstructed  approach 
to  the  Port  Huron  docks,  while  the  shoal,  forming  a  "Middle  Ground" 
nearly  50  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore,  thereby  exposing  the  vast  through  com- 
merce of  the  lakes  to  the  dangers  attendant  upon  passing  a  narrow 
and  crooked  channel  with  a  current  of  high  velocity.  In  1871  a  project 
was  adopted  for  dredging  the  bar  and  middle  ground  to  a  uniform 
depth  of  15  feet,  by  excavating  257,200  cubic  yards,  at  an  estimated 
cost  of  $120,660.     The  work  was  commenced  in  1872  and  <^QUp)A^^  *^ 
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1878.  A  slight  shoaling  took  placo  in  the  years  following,  and  the 
whole  area  was  redredged  between  1889  and  1892,  the  depth  of  excava- 
tion  this  time  being  16  feet,  except  over  a  strip  bordering  the  main 
channel,  where  it  was  increased  to  18  feetv 

The  total  expenditure  to  June  30, 1893,  was  $85,848.58. 

!No  work  was  done  during  the  past  fiscal  year,  and  there  is  no  present 
need  of  any;  but  the  shoal  is  slowly  reforming  and  the  draft  of  lake 
craft  is  steadily  increasing,  so  that  further  dredging  will  be  called  for 
before  long.  It  is  imx)ortant  to  the  entire  commerce  of  the  lakes  that 
the  channel  here  be  kept  iu  the  Ijest  possible  condition,  and  the  estimate 
of  $10,000,  submitted  below,  is  designed  to  provide  means  for  so  doing. 

July  1, 1893,  lialanco  unexpended ^51. 42 

June  30;  18^,  amount  expended  daring  fiscal  year 545. 32 

Jnly  1,  1894,  balance  nnoxpcnded 106.10 

July  1,  1894,  outstanding  liabilities 106. 10 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

f  Amount  that  can  be  profitably  cxpendml  in  fiscal  ycarending  JunoSO,  1896    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  22.) 

23.  Clinton  River^  Michigan, — ^This  is  a  navigable  stream  emptying 
into  Anchor  Bay,  as  the  northwesterly  part  of  Lake  St.  Olair  is  called, 
with  a  natural  clianncl  depth  of  about  10  feet,  except  at  shoals,  over 
which  but  5  or  C  feet  could  be  carried  before  improvement,  and  a  broad 
flat  at  the  mouth  with  a  general  depth  of  from  3  to  4  feet.  In  1870-'71 
a  channel  9  feet  deep,  CO  feet  wide,  and  2,700  feet  long  was  dredged 
through  this  flat,  but  being  left  without  works  of  protection  it  soon 
filled  in  again.  In  1880  a  project  of  general  improvement  from  the 
mouth  to  Mount  Clemens,  8  miles  up  stream,  was  adopted,  providing 
for  a  through  channel  8  feet  deep,  protected  by  a  pile  dike  at  the  mouth, 
extending  across  the  flat  to  the  cui-ve  of  10  feet  depth  in  the  bay,  and 
by  such  revetments  at  points  above  as  were  deemed  necessary.  The 
estimated  cost,  as  modified  in  1885  and  1889,  was  *34,5C4. 

The  total  expenditure  on  the  work  from  its  commencement  to  June 
30,  1893,  was  852,735.00,  of  which  $25,500  was  applied  to  occasional 
and  scattering  work  done  imor  to  the  adoption  of  the  iiresent  approved 
project  in  LSSS;  the  total  expenditure  applicable  to  the  latter  was 
$27,23.".(H>. 

As  a  result  of  these  expenditures  the  proposed  chiinnel  had  been 
obtained  by  dredging,  and  kept  in  a  fairly  navigable  condition  by  the 
aid  of  temporary  revetments  and  occasional  redredgings;  but  the 
appropriations  were  at  no  time  suftlcient  to  permit  the  construction  of 
any  protecting  works  of  a  permanent  character,  and  the  maintenance 
of  the  dredged  channels,  especially  of  that  at  the  mouth,  is  wholly 
impossible,  except  at  the  expense  of  constant  dredging,  in  the  absence 
of  such  works. 

The  aniount  expended  during  the  past  fiscal  year  was  $7,311.20 
which  was  ap])lied  to  building  1,194.5  feet  of  pile  and  sheet  pile  struc- 
tiiTe  for  protecting  the  entrance  channel,  and  to  dredging  a  channel  50 
feet  wide,  10  feet  deep,  along  the  face  of  this  work.  The  above  work 
was  completed  in  November,  1893. 

TVhen  the  imx)rovement  was  examined  June  19,  1.^-94,  the  dredged 
channel  and  its  protecting  pile  work  were  found  to  have  sufl'ered  no 
injury,  but  the  river  depths  above  were  reduced  to  6  ^<K7)$h^  oh 
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shoals.  The  light  pile  structure  at  the  mouth  must  be  greatly  strength- 
ened before  it  can  be  expected  to  withstand  the  drive  of  ice  passing 
out  of  Anchor  Bay;  the  fact  that  it  suffered  no  injury  this  spring  is 
due  to  the  mild  winter  preceding,  during  which  there  was  only  a  thin 
formation  of  ice,  which  melted  away  gradually  and  disappeared  without 
such  break-up  and  movement  as  generally  occurs.  A  substantial  back- 
ing of  large  quantities  of  rock  is  necessary  for  its  security. 

The  money  estimated  as  necessary  for  completing  the  project  of 
improvement  has  been  appropriated  and  expended;  and  the  improve- 
ment has  been  completed  in  so  far  as  a  through,  channel  has  been 
obtained,  and  kept  in  fair  navigable  condition  by  the  aid  of  frequent 
dredgings  and  temporary  protecting  structures.  If  the  improvement 
is  to  be  kept  up  in  the  ftiture  in  the  same  manner  as  in  the  past,  an 
appropriation  of  $10,000  for  1896  will  be  needed,  to  be  applied  to 
dredging  and  the  renewal  of  temi)orary  channel  protection.  If  the 
better  and  cheaper  policy  of  protecting  dredged  channels  by  perma- 
nent structures  is  to  be  inaugurated,  the  next  appropriation  should  be 
not  less  than  $25,000,  after  which  small  annual  appropriations  of  from 
$3,000  to  $5,000  will  serve  to  maintain  the  improvement  in  good  condi- 
tion. 

July  1,  1893,  balance  unexpended $7,328.94 

June  30,  1894,  amount  expended  during  fiscal  year 7, 311. 20 

July  1,  1894,  balance  unexpended 17. 74 

Amount  appropriated  by  act  of  August  17^  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 017. 74 

(  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30,1896    25,  000. 00 
<  Submitted  in  compliance  -with  requirements  of* sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  23.) 

J2i,  Rouge  River ,  Michigan. — Before  improvement  this  stred.m  had  a 
channel  depth  of  from  10  to  17  feet  from  its  mouth,  near  the  south- 
western limits  of  the  city  of  Detroit,  for  a  distance  of  about  3  miles, 
and  was  navigable  for  light  drafts  as  far  as  Dearborn,  about  15  miles 
from  the  mouth.  The  work  of  improvement  was  commenced  in  1888, 
under  a  project  for  securing  a  channel  depth  of  16  feet  with  a  >ndth  of 
^40  feet  fora  distance  of  800  feet  from  the  mouth  and  thence  with  a 
width  of  100  feet  to  the  Wabash  Railroad  bridge,  about  2§  miles  farther 
up;  the  estimated  cost  was  $31,690.39. 

The  work  of  improvement  was  completed  in  1892,  as  projected,  with 
a  total  expenditure  of  $30,272.79. 

No  work  was  done  during  the  past  fiscal  year,  and  the  condition  of 
the  improvement  remains  such  as  to  satisfy  present  requirements  of 
commerce;  but  it  is  gradually  deteriorating  from  the  effects  of  deposits, 
and  means  should  be  provided  to  do  such  dredging  as  will  be  needed 
to  prevent  this  action  from  going  so  far  as  to  obliterate  the  benefits 
derived  from  work  already  done.  For  this  purpose  an  estimate  of  $5,000 
is  submitted  for  the  year  1896. 

July  1,  1893,  balance  unexpended $1,417.21 

June  30,  1894,  amount  expended  during  fiscal  year 9. 15 

July  1,  1894,  balance  unexpended 1,408.06 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 408. 06 
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i  Amonntthatoanbe  profltably  expended  la  fiscalyear  ending  June  30, 1896     $5, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  March  8,  1893. 

(See  Appendix  L  L  24.) 

J2o,  Turning  basin  in  Rouge  BiveVj  Michigan. — The  river  and  harbor 
act  of  September  19,  1890,  called  for  an  estimate  for  *' locating 
and  constructing  basin  in  said  (Rouge)  river,  at  a  point  on  the 
same  within  four  miles  of  its  junction  with  the  Detroit  River,  con- 
venient for  the  turning  and  anchoring  of  vessels."  Such  estimate 
was  submitted  by  Gol.  O.  M.  Poe,  Corps  of  Engineers,  in  a  report 
dated  December  20, 1890,  as  follows:  Three  acres  of  land  for  site,  at 
$1,500,  $4,500;  74,074  cubic  yards  excavation  at  15  cents,  $11,111.10; 
total,  $15,611.10. 

The  next  river  and  harbor  act,  approved  July  13,  1892,  appropriated 
$5,000  for  acquisition  of  land  and  beginning  construction,  according  to 
the  foregoing  project.  The  appropriation  has  been  found  too  small  for 
purchasing  the  land  needed,  and  accordingly  no  work  has  yet  been  done 
or  expenditure  made  in  relation  to  the  proposed  improvement. 

When  local  commerce  shall  have  growu  to  sucli  extent  as  to  make 
the  facilities  of  a  turning  basin  more  imperative  tliauit  is  at  present,  it 
is  probable  that  the  Government  will  be  put  to  but  small  expense  for 
the  land  needed  if  money  should  then  be  available  for  the  prompt  com- 
pletion of  the  improvement.  An  appropriation  of  $10,500  to  complete 
the  improvement  as  projected  is  therefore  recommended  for  the  year 
1896. 

July  1,1893,  balance  unexpended $5,000.00 

July  1,1894,  balance  unexpended 5,000.00 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  J  une  30, 1896    10, 500. 00 

<  Submitted  in  compliance  with  requirement*  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  25.) 

J^6,  Removing  aunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— Information  of  the  existence  of  a  wreck  in  the  harbor  of 
Presqu'Ile,  Mich.,  was  communicated  to  this  office  in  the  latter  part 
of  April,  1894,  and  instructions  were  given  for  its  removal.  The  work 
was  in  progress  at  the  close  of  the  fiscal  year. 

(See  Appendix  L  L  26.) 

IMPROVEMENT   OF  WATERS   CONNECTING  THE   OREAlT   LAKES. 

These  works  were  in  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers, 
having  under  his  immediate  orders  Lieut.  W.  L.  Sibert  and  Lieut. 
Charles  S.  Rich^"^,  Corps  of  Engineers. 

J.  Ship  channel  connecting  icaters  of  the  Great  Lakes  between  Chicago j 
Zhihith^  and  Buffalo, — Before  improvements  were  commenced  under 
the  project  for  thia  work  the  available  depth  for  navigation  in  the  con- 
necting waters  of  the  Great  Lakes  was  about  16  feet. 

The  present  project,  submitted  to  Congress  in  pursuance  of  pro- 
visions of  the  act  of  September  19,  1890,  and  adopted  by  act  of  eluly 
13,  1892,  contemplates  the  excavation  of  a  ship  channel  having  a  navi- 
gable depth  of  lO  feet  in  the  shallows  of  the  connecting  waters  of  the 
Oreat  Lakes  between  Chicago,  Duluth,  and  Bufialo,  at  an  estimated 
cost  of  $3,340,000. 
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Tim  work  is  divided  into  eight  sectioua,  according  to  locality,  and 
tho  following  channels  are  to  be  or  have  been  excavated: 

Section  1 .  A  channel  21  feet  deep  and  300  feet  wide  at  Eoand  Island 
Sho;Us,  St.  Marys  IJiver. 

Section  2.  A  channel  21  feet  deep  and  300  feet  wide  in  Little  Mud 
Lake,  St.  Marys  River,  between  the  lower  end  of  Sugar  Island  and 
tho  lower  end  of  the  "  Dark  Hole.'' 

Section  3.  A  channel  21  feet  deep  and  300  feet  wide  through  a  reef 
in  St.  Marys  River,  abreast  of  Sailors  Encampment  Island. 

Section  4.  A  channel  21  feet  deep  and  300  feet  wide  through  a  shoal 
in  Mud  Lake,  St.  Marys  River,  IJ  miles  below  Sailors  Encampment 
Island. 

Section  5.  A  channel  21  feet  deep  and  2,400  feet  wide  at  the  foot  of 
Lake  Huron. 

Section  (?.  A  channel  20  feet  deep  from  deep  water  in  St.  Clair  River 
through  St.  Clair  Flats  Canal  to  deep  water  in  Lake  St.  Clair,  with  a 
width  above  St.  Clair  Flats  Canal  not  greater  than  650  feet;  thenco 
gradually  narrowing  to  tho  canal;  thenco  for  tho  full  width  of  the  canal 
for  its  entire  length;  thence  gradually  widening  to  a  width  of  800  feet 
at  dee])  water  in  Lake  St.  Clair. 

Section  7.  A  channel  20  feet  deep  and  800  feet  wide  through  Grosse- 
point  Flats,  Lake  St.  Clair,  Michigan. 

Section  8.  A  channel  21  feet  deep  and  800  feet  wide  through  the  bar 
at  tho  mouth  of  Detroit  River. 

To  obtain  a  navigable  depth  of  20  feet,  a  depth  of  21  feet  is  required 
where  the  excavation  is  through  solid  rock  or  through  shoals  inl'ested 
with  bowlders;  a  depth  of  20  feet  where  the  cut  is  through  soft 
material. 

Contracts  for  the  excavations  specified  above  were  entered  into 
December  31,  1802,  and  if  no  failure  occurs  in  the  ^px^ropriations  the 
contract  time  for  the  completion  of  the  specified  channels  is  November 
30,  1805.  Work  was  begun  under  contract  at  the  eight  localities  named 
during  May  and  June,  1893. 

On  June  30, 1803,  the  excavation  had  not  advanced  far  enough  to 
give  any  increased  depth  or  width  available  for  navigation. 

On  June  30,  1804,  the  area  comprised  in  first  section*  had  beea 
dredged  to  a  depth  of  21  feet  for  a  width  of  300  feet,  but  has  not  l>een 
cleaned  u]).  On  set»ond  section  tho  work  has  progressed  faster  than 
1  lie  <;ontriict  calls  for,  but  no  increased  depth  is  available  for  naviga- 
tion. On  third  section  no  increased  depth  is  available  and  the  work  is 
not  ])rogressing  as  fast  as  contract  requires.  The  fourth  section  is 
c()in]»lcted  to  a  depth  of  21  feet  for  a  width  of  300  feet,  and  the  work 
accepted.  The  fifth  i-ecticm  has  been  dredged  to  a  depth  of  21  feet  for 
a  width  of  9(10  feet.  The  dredged  area  has  not  been  cleaned  up.  The 
work  has  progressed  faster  than  contract  calls  for.  Sixth  section 
has  been  dredged  to  a  depth  of  20  feet  for  the  fnll  width  of  the  chan- 
nel as  described  in  contract,  coinmencting  above  St.  Clair  Flats 
Canal,  extending  through  the  canal,  and  very  nearly  completed  for  a 
distance  of  12,000  feet  below  the  canal.  The  dredging  on  this  section 
is  neaiing  comi)letion.  No  cleaning  up  has  been  done  yet.  The  work 
is  progressing  faster  than  contract  requires.  On  the  seventh  section  the 
work  is  not  i)rogreHsing  as  fast  as  contract  requires;  no  increased  depth 
avaihible  for  navigation.  On  eighth  section  the  work  is  not  progressing 
as  fast  as  contract  requires;  no  increased  depth  available  for  naviga- 
tion. 
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Total  expended  to  June  30,  1893 $23,236.40 

Expended  diiring  fiscal  year  ending  June  SO,  1894,  exclusive  of  out- 
standing liabilities 362,882.46 

Total  expended  to  June  30,  1894 386,118.86 

Jiily  1,  1893,  balance  unexpended $1,226,76.^60 

Juiic  30,  1894,  amount  expended  during  fiscal  year 362, 882. 46 

July  1,  1894,  balance  unexpended ' 863,881.14 

July  1,  1894,  outstanding  liabilities $162, 357.  a5 

July  1,  1894,  aiuonut  covered  by  uncompleted  contracts. . .     851, 804.  26 

1.014,161.61 


Amonnt  (estimated)  required  for  completion  of  existing  project 2,090,000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,  1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3,  1893. 

(See  Appendix  M  M  1.) 

2.  Operating  and  care  of  St.  Marys  Falls  Canal^  Michigav. — Darinfif 
the  fiscal  year  the  canal  was  open  to  navigation  235  days.  It  was 
closed  for  the  winter  December  G,  1893,  and  on  April  17, 18D4,  was 
opened  for  the  current  season.  Thirteen  thousand  and  eleven  vessels, 
etc.,  apcgi-efjatin*?  11,000,168  registered  tons  and  carrying  11,158.092 
tons  of  freight  and  20,840  i^assengers,  passed  through  the  lock  in 
6,005  lockages. 

The  staple  articles  transported  were  2,372,400  tons  of  coal,  90,406 
toils  of  copper,  8,281,853  barrels  of  flour,  34,447.903  bushels  of  wheat, 
2.450,992  bushels  of  grain  other  than  wheat,  5,085,422  tons  of  iron  ore, 
044,521  feet  B.  M.  of  lumber,  17,294  tons  building  stone,  and  420,321 
tojtts  of  miscellaneous  or  unclassified  freight. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  #55,213.09. 

(See  Appendix  M  M  2.) 

5.  Saint  Marys  River  at  the  FallSy  Michigan. — The  project  for  obtain- 
ing a  navigable  channel  of  10  feet  depth  between  Lakes  Su|>erior  and 
Huron  had  been  barely  completed  when  the  demands  of  commerce  so 
enormously  increased  that  the  work  of  obtaining  a  depth  of  20  foot 
thiroughout  was  undertaken  with  the  full  sanction  of  both  legislative 
and  executive  authority. 

A  necessary  }»art  of  the  project  is  the  construction  of  a  new  lock 
upon  the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  between 
gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the  miter 
sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be  deep- 
ened to  corresi>ond.  The  estimated  cost  of  this  enlargement  of  the 
canal  system  is  $4,738,805,  for  the  details  of  which  see  p.  2220  et  seq. 
of  the  Annual  Report  of  the  Chief  of  P^ngineers  for  1887. 

The  cofferdam  surrounding  the  lock  pit  is  in  excellent  condition. 
The  pier  in  front  of  Fort  Brady  is  completed.  The  filling  behind  this 
jrier  is  completed  so  far  as  is  necessary  at  present.  The  work  on  the 
masonry  of  the  lock  is  completed,  except  the  laying  of  128  stone.  These 
stone  can  not  be  laid  until  the  anchor  boxes  for  the  gates  are  in  posi- 
tion. The  anchorages  and  snubbing  hooks  are  in  position.  The  valves 
and  valve  frames  have  been  delivered.  Contracts  have  been  entered 
into  for  constractingthe  lock  floor,  culverts,  breast  walls,  and  miter  sill? 
for  famishing  and  placing  in  position  the  turbine  power  plant:  fc 
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furnishing  and  installing  the  pumping  plant;  for  constructing  in  place 
the  gates;  for  the  excavations  and  pier  building  within  the  cofferdam; 
for  the  foundation  for  machine  house;  for  building  a  clay  wall  between 
the  canal  and  river;  for  constructing  miter  sill  valves. 

All  the  above  contracts  are  to  be  completed  prior  to  December  31, 
1894,  except  the  contract  for  the  turbine  power  plant.  The  time  for  the 
completion  of  this  contract  isindefinite  and  is  dependent  upon  the  i)rog- 
ress  made  in  constructing  the  machine  house. 

The  plans  and  specifications  for  the  machine  house  are  complete,  and 
the  work  is  now  being  advertised.  The  designs  and  specifications  for 
the  operating  machinery  are  completed  and  ready  to  forward  to  the 
Chief  of  Engineers  for  approval. 

The  contract  time  for  completing  the  deepening  of  the  canal  prism 
has  been  extended  to  July  1,  1895.  About  four-fifths  of  the  area  has 
been  dredged  over,  and  a  depth  of  17  feet  (at  least)  is  available  for 
navigation  through  the  north  half. 

The  widening  of  the  channel  at  the  *^  Elbow,"  Lake  George,  St.Marys 
River,  has  been  completed. 

Total  expended  to  June  30,1893 $1,442,567.80 

Expended  during;  fiscal  year  ending  June  30,  1894,  exclusive  of  out- 
standing liaMlities 819,414.87 

Total  expenditure  to  June  30,  1894 2,261,982. 67 

July  1,  1893,  balance  unexpended $2, 537,  458.  83 

June  30,  1894,  amount  expended  during  fiscal  year 819, 414. 87 

Jnly  1,  1894,  balance  unexpended 1,718,043.96 

July  1 ,  1894,  outstanding  liabilities $85,  562. 60 

July  1,  1894,  amount  covered  by  uncompleted  contracts 769,  474.  06 

855, 036.  66 

July  1,  1894,  balance  available 863,007.30 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 300, 000.  OO 

Amount  available  for  fiscal  year  ending  June  30, 1895 1, 163, 007. 30 

(Amount  (estimated)  required  for  completion  of  existing  project 483, 865. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Juncr 
30,1896 1 483,865.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riverand 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  3.) 

4.  Hay  Lake  Channelj  St.  Marys  JUver,  Michigan. — Before  improve- 
ments were  commenced  the  channel  through  Hay  Lake  was  restricted 
in  depth  at  Sugar  Island  Rapids  and  at  Middle  Neebish.  At  these  two 
places  a  maximum  draft  of  but  8  or  9  feet  could  be  carried  if  a  very 
irregular  course  were  taken,  and  practically  vessels  drawing  more  than 
6  feet  of  water  would  not  attempt  the  passage.  In  addition  to  the 
places  above  mentioned  there  were  some  shoals  in  Hay  Lake  requiring 
removal  to  make  the  channel  available  for  vessels  navigating  St.  Marys 
River, 

The  original  estimates  for  this  improvement  were  based  upon  a  proj- 
ect for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  St.  Marys  River  at  Sugar  Island  Rapids  (about 
2J  miles  below  the  canal)  through  these  into  Hay  Lake,  and  then  by 
the  way  of  Middle  Neebish,  rejoining  the  present  navigable  channel  at 
the  foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtain- 
ing a  route  which  can  be  so  marked  by  lights  as  to  be  navigable  by 
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nighty  a  condition  impracticable  with  the  present  chnnnel,  except  by  the 
use  of  many  lights.    The  estimated  cost  of  this  project  was  $2,127,292. 

The  above  project  was  subsequently  modified  to  increase  the  navigable 
depth  to  20  feet,  the  estimated  cost  being  $2,659,115,  subject  to  change, 
however,  in  case  unexpected  difficulties  are  developed  during  the  prog- 
ress of  the  work. 

Prior  to  the  beginning  of  work  under  the  contracts  now  in  force, 
611,907.17  cubic  yards,  bank  measure,  had  been  excavated  from  the 
channel. 

On  June  30, 1893,  the  Hay  Lake  Channel  was  not  available  for  the 
purposes  of  navigation.  Section  1  had  been  improved  to  a  depth  of  20 
feet  for  a  width  of  300  feet,  and  work  was  under  way  on  the  live  remain- 
ing sections,  but  the  entire  areas  comprised  in  these  sections  had  not 
been  dredged  over,  nor  was  there  a  continuous  channel  of  increased 
depth  available  through  these  sections. 

On  June  30,  1894,  the  entire  Hay  Lake  Channel  had  been  dredged  at 
those  places  where  necessary  to  a  depth  of  20  or  21  feet,  according  to 
the  specifications,  for  a  width  of  300  feet  throughout,  except  at  one 
point  in  Little  Hapids,  where  it  is  only  250  feet  wide  for  a  distance 
of  800  feet.  Sections  1,  3,  and  4  had  been  completed  and  the  work 
accepted.  Some  clearing  up  was  necessary  on  sections  2  and  6,  and  a 
small  amount  of  dredging  renmined  to  be  done  on  section  5. 

This  channel  has  not  been  formally  opened  yet,  but  the  steamer 
North  West  followed  by  the  steamer  J.  B.  Wade  were  passed  through 
the  channel  without  difficulty  on  June  7.  The  contracts  on  sections  2 
and  5  have  been  extended  to  September  1,  1894,  and  the  contract  on 
section  6  to  July  31, 1894.  But  the  channel  can  be  opened  at  any  time 
for  vessels  that  can  pass  through  the  lock  of  1881  at  St.  Marys  Falls  Canal. 

Total  expenditures  to  June  30, 1893 $1,455,163.43 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 214, 777. 01 

Total  expenditures  to  June  30, 1894 1,669,940.44 


July  1,  1893,  balance  unexpended $559,968.22 

Jnne  30,  1894,  amount  expended  during  fiscal  year 214,  777. 01 

July  1,  1894,  balance  unexpended 345,191.21 

July  1,  1894,  outstanding  liabilities $41,336.50 

July  1,  1894,  amount  covered  by  uncompleted  contract's 83, 087. 00 

124,423.50 

July  1,  1894,  balance  available 220,767.71 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 370, 767. 71 


'  Amount  (estimated)  required  for  completion  of  existing  project 494, 115. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act.of  March  3, 1893. 

(See  Appendix  M  M  4.) 

5.  8L  Clair  Flats  Canal^  3[iehigan. — Thepresentprojectfor  the  improve- 
ment of  the  canal  contemplates  driving  a  double  row  of  sheet  piling 
to  a  depth  of  26  feet  along  the  channel  face  of  each  dike,  dredging  the 
area  between  the  dikes  to  a  depth  of  20  feet,  continuing  the  channel 
above  and  below  the  canal  to  the  same  depth  in  river  and  lake,  and 
rebuilding  the  decayed  portions  of  the  timber  superstructure.  It  was 
considered  sufficient  to  obtain  a  depth  of  18  feet  and  to  postpone  obtain- 
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ing  a  depth  of  20  feet  until  the  general  project  for  a  coiitinucns  depth 
of  20  feet  along  the  entire  water  route  shall  have  reached  a  more 
advanced  stage.  The  estimated  cost  of  obtaining  these  two  depths  is 
as  follows : 

For  18  feet $365,000.00 

For  20  feet 513,559.40 

On  June  30,  1893,  the  pile  revetment  along  the  channel  fatte  of  eacU 
dike  was  completed,  and  a  channel  18  feet  in  depth  extended  from  the 
18-foot  curve  in  St.  Clair  River,  about  900  feet  above  the  canal,  for 
the  full  width  of  the  canal  (about  300  feet)  and  throughout  the  entire 
length;  thence  gradually  widening  to  380  feet  at  a  distance  of  300  feet 
below  the  canal;  thence  with  a  width  of  380  feet  a  farther  distance  of 
3,300  feet. 

No  work  was  done  during  the  fiscal  year,  and  the  condition  remains 
as  stated  in  previous  paragraph. 

That  portion  of  the  general  project  calling  for  a  depth  of  20  feet  in 
the  canal  and  approaches  has  been  provided  for  in  the  river  and  har- 
bor act  of  July  13,  1892,  for  "ship  channel  connecting  the  waters  of 
the  Great  Lakes  between  Chicago,  Duluth,  and  Buffalo." 

The  ))ile  revetment  along  the  channel  face  of  the  dikes  having  been 
completed,  the  rebuilding  of  the  decayed  portions  of  the  timber  super- 
structure constitutes  the  work  yet  to  be  done. 

This  timber  has  been  in  place  some  twenty-five  years  and  is  in  very 
bad  condition. 

July  1,  1893,  balance  unexpended $4, 587. 14 

Juuo  30,  1894,  amouut  expended  duriug  fiscal  year .60 

July  1,  189-1,  l>«'ilance  unexpended 4, 586. 54 

(See  Appendix  M  M  5.) 

6.  Operathig  and  care  of  8t  Clair  Flats  Canal^  Michigan. — The  canal 
is  in  the  immediate  charge  of  a  custodian,  who  reports  an}"^  violations 
of  canal  regulations,  and  also  acts  as  inspector  whenever  work  is  in 
progress. 

During  October,  1893,  the  damage  done  to  the  east  and  west  dikes 
by  the  steamers  C.  F.  Beilman  and  Marina  was  repaired.  The  cost  of 
the  work  was  $233.56. 

The  damage  done  to  the  dikes  by  storms  was  repaired  by  ])lacin^ 
500  cords  of  cedar  bark  in  the  holes  washed  out.  At  those  places  aloii  «^ 
the  dikes  where  the  earth  pressure  is  transmitted  through  the  old  work 
to  the  new  'pile  revetment,  the  new  pile  revetment  was  tied  by  means  of 
iron  rods  passing  through  the  dike  to  piles  in  rear  of  the  dike.  Twenty- 
one  such  rods  were  placed  in  the  dikes. 

During  the  fiscal  year  ending  June  30,  1894,  the  ordinary  current 
expenses  of  operating  and  care  of  the  canal,  such  as  salary  of  custo- 
dian, trimming  willows,  etc.,  exclusive  of  the  amount  named  above, 
was  $3,358.(52. 

(See  Appendix  M  M  0.) 

7.  Orossepoint  Channel^  Michigan. — Between  the  lower  end  of  St. 
Clair  Flats  and  the  deep  water  of  Detroit  River,  the  only  known 
obstruction  to  navigation  is  the  large  shoal  off  Grossepoiut,  known  as 
Grossepoint  Flats.  At  ordinary  stages  of  water  vessels  drawing 
IG  feet  can  cross  this  obstruction,  but  when  the  water  is  as  low  as  it 
has  been  during  the  last  few  years  vessels  drawing  more  than  15  feet 
can  pass  only  with  great  care  and  difficulty. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $75,000 
for  "improving  St.  Clair  Flats  Ship  Canal,     •    *'gi*eat|^ii  or  any  por- 
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tion  of  which  may,  in  tho  discretion  of  tbo  cnf^incer,  be  expended  in 
dredging  Grosso  Pointe  Channel."  The  sum  of  $5,000  was  consequently 
reserved  from  this  appropriation  for  the  removal  of  any  small  and 
well-defined  obstruction  that  might  bo  found  at  Grossepoint,  as  well  as 
for  making  such  surveys  as  might  bo  necessary  before  making  a  definite 
project.  A  small  shoal  was  removed  in  July,  1880,  but  no  more  such 
obstructions  have  since  been  found. 

Grossepoint  Channel  forms  part  of  the  "  ship  channel  connecting  the 
waters  of  tho  (ireat  Lakes  between  Chicago,  Daluth,  and  Buffalo,'^ 
which  is  provided  for  in  the  river  and  harbor  act  of  July  13,  1892,  and 
all  information  and  estimates  concerning  the  work  at  tliis  point  will  be 
found  in  the  report  for  last-named  work. 

July  1 ,  1893,  balance  unexpended : .     $3, 844. 05 

July  1,  1894,  balance  unexpended 3,844.05 

(Sec  Appendix  M  M  7.) 

8.  Detroit  RireVy  Michigan. — Originally  tho  channel  at  Lime  Kiln 
Crossing,  Detroit  River,  could  not  be  depended  upon  for  more  than  13 
feet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
of  the  wind.  As  originally  projected  in  1874,  the  improvement  at  this 
point  was  to  consist  of  a  curved  channel  300  feet  w^icle,  with  a  uniform 
depth  of  20  feet;  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
a  straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1880  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side;  and  in  1888  a  further  julditional 
width  of  40  feet  on  the  western  side  was  authorized,  as  tho  lowest  bid 
under  the  final  appropriation  was  so  low  that  the  money  available  was 
sufiicient  to  pay  for  the  increased  excavation. 

The  440-foot  channel  was  completed  during  the  fiscal  year  ending 
June  30, 1891,  at  a  cost  of  but  little  more  than  half  the  estimate  for 
the  400-foot  channel. 

The  present  project  for  improving  Detroit  River  contemplates  the 
removal  of  such  shoals  between  Detroit,  Mich.,  and  Lake  Erie  as 
obstruct  navigation. 

No  work  has  been  done  during  tho  fiscal  year.  The  obstructions 
found  by  sweeping  in  1893  are  a  menace  to  navigation,  and  since  nearly 
25,000,000  tons  of  freight  pass  through  this  river  each  year,  these 
obstructions  should  be  removed,  cost  what  it  may. 

'The  ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo  can  not  be  available  for  vessels  drawing 
more  than  16J  feet  of  water  until  these  obstructions  in  Detroit  River 
arc  removed. 

The  estimate  for  obtaining  a  channel  20  feet  deep  and  800  feet  wide 
from  the  head  of  Ballards  Reef  to  the  head  of  Lime  Kiln  Crossing  is 
$180,000,  of  which  $58,742.06  is  available  from  ai>propriation  nmde  under 
previous  estimate,  leaving  $121,257.34  to  be  appropriated,  all  of  which 
will  be  required  during  the  fiscal  year  ending  fhine  30,  1890. 

Jaly  1,  1893,  balance  unexpended $29,163.20 

Jiino  30,  1894,  amount  expended  duriug  fiscal  year 420. 54 

Jnly  1,  1894,  balance  nnexpeuded 28,  742. 66 

Amount  appropriated  by  act  of  August  17,  1894 30,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 58,  742. 66 
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{Amount  (estimated)  required  for  completion  of  existing  project $121,257.34 
Amount  that  can  be  profitably  expended  in  fiscal  yejir  endi  no;  J  nne30, 1896  121, 257. 34 
Submitted  in  compliance  with  re(iuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  8.) 

INVESTIOATION  OF  RAFT-TOWING  ON  THE  GREAT  LAKES  AND  THEIR 
CONNECTING  WATERS,  IN  COMPLIANCE  WITH  JOINT  RESOLUTION 
APPROVED  FEBRUARY  3,  1893. 

Under  the  provisions  of  joint  resolution  approved  February  3, 1893, 
a  Board,  consisting  of  Col.  O.  M.  Poe,  Maj.  Charles  E.  L.  B.  Davis,  and 
Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  was  by  authority  of  the 
Secretary  of  War  constituted  by  Special  Orders  No.  7,  Headquarters, 
Corps  of  Engineers,  February  23, 1893,  '^to  investigate  the  subject  of 
raft- towing  on  theGreatLakes  and  their  connecting  waters,  and  to  report 
to  Congress  as  to  what  restrictions,  if  any,  should  be  placed  upon  the 
size  and  manner  of  constructing  and  towing  rafts  upon  said  Great 
Lakes  and  their  connecting  w  aters."  The  report  of  the  Board  upon  the 
subject,  with  its  conclusions  and  recommendations  for  legislative  action, 
was  rendered  November  9,  1893,  and  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  22,  Fifty-third  Congress,  second  session. 
A  copy  of  the  report  is  submitted  herewith  as  Appendix  M  M  9. 

IMPROVEMENT   OF   RIVERS   AND   HARBORS   ON  LAKE    ERIE    WEST    OF 

ERIE,  PA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Jared  A.  SmitL,  Corps 
of  Engineers. 

1.  Monroe  Harbor^  Michigan. — This  harbor  is  in  the  Raisin  River,  about 
2J  miles  above  the  mouth  of  the  dredged  canal  which  forms  the  present 
outlet  into  the  lake.  The  mouth  is  protected  by  two  piers,  the  one  on 
the  north  side  being  of  crib  work  filled  with  stone  and  the  one  on  the 
south  side  being  a  construction  of  piling. 

The  canal  is  4,000  feet  long,  100  feet  wide,  and  was  dredged  to  a  depth 
of  10  feet.  The  sides  of  the  canal  are  protected  by  sheet  piling,  sup- 
ported by  ordinary  piles  and  wealing  pieces.  This  improvement  was 
commenced  in  1835,  and  was  completed  many  years  ago.  Before  the 
improvement  was  commenced  the  mouth  of  the  river  was  at  a  point 
about  2  miles  south  of  present  piers,  and  the  channel  was  over  a  very 
shallow  bar.  At  present  the  depth  of  water  exceeds  9  feet  over  the  bar 
and  throughout  most  of  the  channel  to  the  wharves. 

A  project  for  repairs  to  piers  and  canal  revetment  was  adopted  in 
1886,  the  cost  then  being  estimated  at  $20,000.  In  1891  the  estimate 
was  increased  to  $20,000. 

The  amonut  expended  upon  the  improvement  previous  to  the  project  for 

repairu  in  188G  was $213,515.27 

The  amount  expended  under  the  project  for  repairs  to  June  30,  1893, 
including  liabilities,  was 14, 569. 83 

Amount  expended  in  last  fiscal  year 9,  592. 72 

Under  the  appropriation  of  July  13, 1892,  the  work  of  repairs  to  north 
pier  was  undertaken  June  5, 1893.  The  work  was  continued  until  Sep- 
tember 23,  1893,  when  it  was  closed. 

During  the  season  the  superstructure  of  north  pier  was  rebuilt 
throughoutits  entire  length,  with  the  exception  of  a  very  few  oak  timbers 
near  the  water  level  which  were  found  to  be  sound.  Some  repairs  were 
also  made  to  the  south  pier. 
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The  revetment  of  the  canal  is  in  very  bad  condition  and  should  be 
repaired,  as  it  is  necessary  for  the  preservation  of  the  channel  in  the 
canal. 

Jnly  1,  1893,  balance  unexpended $9,692.72 

June  sSOi  1894,  amount  expended  daring  fiscal  year 9, 592. 72 

July  1,  1894,  balance  unexpended 100. 00 

July  1,  1894,  outstanding  liabilities 15. 00 

July  1,  1894,  balance  available 85.00 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 085. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  J  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  N  1.) 

2.  Toledo  Harbor^  Ohio. — The  original  project  for  improving  this  har- 
bor was  adopted  in  1866,  pursuant  to  the  act  of  June  23,  1866,  appro 
priating  $20,000  for  the  improvement.  The  project  provided  for  improv- 
ing the  old  channel  through  Maumee  Bay  by  dredging  to  a  depth  of  12 
feet  and  width  of  200  feet.  This  was  amended,  from  time  to  time,  until 
the  old  channel  had  a  least  depth  of  15.5  feet. 

In  1887  a  project  was  adopted,  in  compliance  with  requirements  of 
previous  actsof  Congress,  for  a  straight  channel  through  Maumee  Bay. 
The  line  was  so  located  as  to  utilize  the  old  channel  as  far  as  possible, 
and  was  planned  for  a  width  of  200  feet  and  a  depth  of  17  feet.  Owing 
to  the  great  length  the  width  is  insuflftcient,  and  the  outer  section  will 
be  widened  to  300  feet  as  soon  as  practicable.  The  entire  length  of 
straight  channel  is  about  8  miles.  It  is  situated  almost  on  the  middle 
line  of  Maumee  Bay  from  the  mouth  of  the  river  to  deep  water  in  the 
lake. 

The  amoant  expeuded  on  old  channel  prerions  to  Jnne  30,  1893,  was $724, 332. 61 

Amount  expended  on  straight  channel  to  Jnne  30,  1893,  including  liabil- 
ities   488,892.95 

As  a  result  the  channel  had  been  practically  completed  as  originally 
planned,  except  the  protection  dikes,  and  portions  of  it  had  been 
redredged  to  remove  material  which  had  subsequently  filled  in. 

Expenditures  incurred  in  last  fiscal  year,  $98,537.45. 

Dredging  has  been  continued  under  contract,  and  351,277  cubic  yards 
of  matenal  has  been  removed  from  straight  channel.  The  entire 
channel  has  a  depth  of  17  feet  in  the  middle,  but  has  consid<Tably  less 
depth  at  the  edges.  Since  the  first  dredging  the  parts  nearest  the 
river  show  an  annual  fill  of  about  6  inches.  The  part  nearest  the 
lake  also  fills  somewhat,  but  it  has  been  completed  more  recently,  and 
its  condition  respecting  fill  is  not  so  well  ascertained. 

With  a  view  of  maintaining  the  channel  in  the  cheapest  and  most 
eflBcient  manner,  a  dredge,  scows,  and  tug  have  been  purchased,  and 
they  have  been  employed  upon  the  improvement  since  early  in  May, 
1894.      . 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  part  of  the 
appropriation  for  Toledo  Harbor  might  be  used  in  removing  shoal 
in  old  channel  and  in  extending  the  improvement  up  the  Maumee 
Kiver. 
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A  survey  of  the  river  has  been  made  extending  about  4  miles  up  tlie 
river  to  the  second  railroad  bridge.  A  shoal  in  the  river  having  a 
depth  of  14  to  16  feet  extends  over  a  distance  of  nearly  4,000  feet 
between  the  W.  &  L.  E.  R.  R.  bridge  and  the  bridge  controlled  by  the 
Pennsylvania  Railroad  Company. 

A  channel  400  feet  wide  and  18  feet  deep  is  being  excavated  by  the 
dredge  recently  purchased.  At  the  end  of  the  fiscal  year  the  dredge 
had  removed  28,102  cubic  yards. 

For  more  than  a  year  the  straight  channel  has  been  navigated  by 
day,  but  the  outer  division  has  not  been  lighted  in  such  manner  as  to 
enable  vessels  to  keep  in  the  channel  by  night. 

July  1,1893,  balance  unexpended $194,972.55 

Deposited  to  credit  of  appropriation 50. 00 

195,022.55 
June  30,  1894,  amount  expended  during  fiscal  year 98,537. 45 

July  1,  1894,  balance  nnexpended •. 96,485.10 

July  1,  1894,  outstanding  liabilities $2, 380. 97 

Ju]y  1,  1894,  amount  covered  by  uncompleted  contracts 51,  740. 44 

54,121.41 


July  1,  1894,  balance  available 42,363.69 

Amount  appropriated  by  act  of  August  17,  1894 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 112, 363. 69 


Amount  (estimated)  required  for  completion  of  existing  project 1, 130,000.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 300,000.00 

Submitte<l  in  compliance  with    requirements  of  8e(*tions  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3,  1893. 

{See  Appendix  N  N  2.) 

3.  Port  Clinton  Harbor^  Ohio. — An  examination  of  the  harbor  and  a 
plan  of  improvement  was  made  in  1870.  The  channel  then  was  narrow 
and  crooked,  with  a  depth  not  exceeding  5  feet. 

Under  the  appropriation  of  July  10,  1872,  the  improvement  was  com- 
menced by  dredging  a  channel  through  the  f)ar  at  the  mouth. 

In  1875  a  plan  was  adopted  to  confine  the  channel  over  the  bar  by 
piers.  It  consists  of  a  pile  revetment  067  feet  long,  running  from  the 
north  shore  of  Portage  Kiver  out  into  the  lake  in  a  direction  north  57^ 
east,  and  then  in  a  more  northerly  direciion  301  feet  farther,  to  where  a 
pile  dike  is  commenced  and  was  idanned  to  be  extended  1,2{]0  feet  to 
where  the  ordinary  lake  depth  is  but  12  feet. 

The  east  pier  was  designed  to  be  a  simple  pile  structure  about  2,600 
feet  long,  the  outer  ]>ortion  being  i>arallel  to  and  200  feet  distant  from 
the  west  pier,  and  the  inner  end  reaching  the  shore  of  the  lake,  which 
at  that  point  is  also  the  south  shore  of  the  river  at  its  mouth. 

The  estimated  cost  was  $122,000,  but  a  cheaper  construction  was 
subsequently  decided  upon  and  the  estimate  of  cost  was  reduced  to 
$90,000. 

The  expenditure  from  1872  to  June  30,  1893,  was  $06,175.54. 

As  a  result  the  east  and  west  piers  had  been  extended  to  within  420 
feet  and  480  feet  of  completion,  respectively. 

Of  the  amount  of  $10,000  appropriated  by  act  of  July  13/  1892, 
$1,200  has  been  paid  to  Mr.  Charles  Roose,  of  Oak  Harbor,  Ohio,  for  a 
portion  of  the  sand  beach  in  accordance  with  the  terms  of  the  act. 
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The  expenditures  of  tbe  fiscal  year,  including  liabilities  outstanding^ 
Imve  been  $9,131>.99. 

The  channel  has  been  dredged  to  a  depth  of  about  11  feet  and  100 
feet  \\ide  between  the  piers;  tbe  harbor  in  front  of  wharves  has  been 
dredged  200  feet  wide  and  about  11  feet  deep;  the  bar  has  l)een  dredged 
outside,  and  a  large  rocky  shoal  lying  in  the  way  of  vessels  approaching 
the  harbor  has  been  removed.  The  piers  are  in  bad  condition  and 
should  be  repaired. 

The  officer  in  charge  recommends  that  the  proje(!t  bo  not  completed, 
but  that  the  amount  estimated  therefor  be  expended  in  the  nece^jsary 
repairs. 

July  1,  1893,  ImlaoGO  unexpended $9,834.46 

Juno  30,  18t>4,  amount  expended  during  fiscal  year 7,  428. 30 

July  1,  1894,  balance  unexpended 2,396.16 

July  1,  1894.  outstanding  liabilitiea 1,711.69 

July  1,  1894,  balance  available 681.47 

Amount  appropriate*!  by  act  of  August  17,  1894 6, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 6, 684. 47 

{Ati  ount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  eud  iug  J  uno  30, 1896  21, 000. 00 
Subniitteil  in  compliance  with  requirements  of  sections  'J  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  3.) 

4.  Sandusky  Harbor^  Ohio, — Variona  improvements  to  this  harbor 
were  made  from  182G  to  1879,  at  a  total  cost  of  $222,t>80.  The  channel 
over  the  bar  had  but  10  feet  depth,  and  the  greatest  depth  inside  was 
about  12  feet  in  1880. 

In  1880  a  definite  project  was  adopted  for  a  channel  200  feet  wide 
and  15  feet  deep  through  the  outer  bar  and  by  an  indirect  route  to  the 
city  wharves,  along  the  front  of  which  the  channel  was  to  be  100  feet 
wide  and  15  feet  deep.  This  work  was  nearly  completed  in  1888,  when 
a  project  was  adopted  for  a  straight  channel  200  feet  wide  and  17  ff»et 
deep  from  the  east  end  of  the  wharf  channel  to  the  north  end  of  Cedar 
Point.    The  estimated  cost  of  this  project  was  $96,712. 

Tho  amount  expended  upon  tbe  channel  planned  in  1880  was $57, 500. 00 

Total  expended  previous  to  present  project 280, 480. 00 

Amount  expended  on  straij^ht  I'banuel  to  Juno  30,  1893 69, 708. 53 

Amount  expended  in  maintonuneo  of  old  channels,  1888  to  June  30, 1892.  13, 726. 17 

The  straight  channel  had  been  approximately  two-thirds  dredge:l, 
aud  the  estimated  amount  to  complete  was  250,000  cubic  ynrds. 

Expenditures  incurred  in  last  fiscal  year,  including  liabilities  out- 
standing, were  $29,343.18. 

Work  under  contract  for  dredging  straight  channel  was  commenced 
early  in  July,  1803,  and  continued  through  the  year,  except  when  sus- 
X)ended  for  the  winter.  The  amount  dredged  to  June  30,  1894,  was 
200,093  cubic  yards.  Dredging  will  be  continued  until  the  channel  is 
completed  as  planned,  which  will  probably  be  before  the  end  of  August, 
1894. 

The  completion  of  the  straight  channel  will  still  leave  the  channel 
ov€*r  the  outside  bar  vc^ry  narrow,  crooked,  and  insufficiently  deep,  and 
the  channel  along  the  harbor  front  but  100  feet  wide  and  13  to  14  feet 
deep. 
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July  1,  1893^  balance  unexpended $43,277.90 

Jane  30,  18S4,  amount  expended  daring  fiscal  year 22, 885. 49 

July  1,  1894,  balance  unexpended 20,391.81 

July  1,  1894,  outstanding  liabilities $6,457.69 

July  1, 1894,  amount  covered  by  uncompleted  contracts 9, 438. 70 

15,896.30 

July  1,  1894,  balance  available 4,495.42 

Amount  appropriated  by  act  of  August  17,  1894 30,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 ^ . . .    34, 495. 42 

(  Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  Juue  30, 1896  100, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  act«  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(Bee  Appendix  N  K  4.) 

5,  Sandusky  River,  Ohio. — In  1880  a  project  was  adopted  for  opening 
a  channel  100  feet  wide  and  9  feet  deep  through  the  bars  between  the 
city  of  Fremont  and  the  channel  In  Sandusky  Bay.  The  expense  wa8 
estimated  to  be  $44,000. 

The  amount  expended  on  the  vrork  to  June  30,  1893,  was $23, 152. 79 

Amount  expended  in  last  fiscal  year,  including  outstanding  liabilities  ..       4, 706.25 

At  the  close  of  the  last  fiscal  year  a  contract  was  outstanding  for 
dredging  through  the  long  bar  at  the  mouth  of  the  river.  The  work 
was  completed  October  21, 1893,  leaving  a  channel  of  10  feet  over  the 
bar  and  nearly  9  feet  in  the  river  above.  The  shallowest  part  of  chan- 
nel through  Sandusky  Bay  does  not  exceed  8^  feet. 

It  will  be  observed  that  less  than  two-thirds  of  the  original  estimate 
has  been  appropriated  and  expended  in  fourteen  years. 

The  commerce  of  the  river  is  very  small  and  entirely  local  in  its 
nature.  The  benefits  to  navigation  and  commerce  are  therefore  very 
small. 

July  1,  1893,  balance  unexpended $4, 847. 21 

June  dO,  1894,  amount  expended  during  fiscal  year 4,  297. 14 

July  1,  1894,  balance  unexpended 550.07 

July  1,  1894,  outstanding  liabilities 409. 11 

July  1, 1894,  balance  available 140.96 

(  Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  i^  N  5.) 

6,  Enron  Harbor,  Ohio. — In  1826  the  mouth  of  the  river  was  closed 
by  a  sand  bar.  Improvements  consisting  of  parallel  piers  to  confine 
and  protect  the  channel  were  then  undertaken. 

The  project  has  been  modified  and  extended  from  time  to  time  as 
the  demands  of  commerce  required.  The  latest  project,  approved  in 
1890,  consists  in  extending  the  piers  to  the  contour  of  16  feet  in  the 
lake  with  the  view  of  obtaining  that  depth  at  the  entrance  and  between 
the  piers. 

The  total  amount  appropriated  and  expended  from  1826  to  1889, 
inclusive,  was  $123,273.71. 

As  a  result  the  channel  had  been  recovered  from  a  sand  bar,  which 
was  sometimes  dry,  and  given  a  depth  of  water  which  was  ordinarily 
as  great  as  16  feet  between  piers,  about  140  feet  apart.  The  depth  out- 
side was,  however,  generally  less  unless  recentl3[^.d^re^^.QQQI^^ 
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Since  adoption  of  present  project  (1890)  the  expenditures  to  Jane  30, 

1893,  were $16,352.97. 

Expenditures  in  last  fiscal  year 13,611.91 

As  a  result,  tbe  west  pier  was  extended  120  feet  in  1891,  aAd  in  the 
last  fiscal  year  the  east  pier  was  extended  80  feet  and  the  west  pier  40 
feet.  To  extend  the  piers  to  16  feet  depth  in  the  lake  there  remains  to 
be  constructed  640  feet  extension  of  east  pier  and  600  feet  extension  of 
west  pier. 

The  original  estimate  of  cost,  as  revised  in  1893,  is $145, 000 

Amount  expended  in  1891  and  in  1893,  in  extending  piers  240  feet 20, 000 

Of  the  amount  of  $31,000  appropriated  by  acts  of  September  19, 
1890,  and  July  13, 1892,  the  sum  of  $9,839.88  is  chargeable  to  repairs 
and  dredging,  and  the  small  balance  remaining  is  reserved  for  the  same 
purpose. 

The  contract  for  pier  extension,  80  feet  on  east  pier  and  40  feet  on 
west  pier,  outstanding  at  the  beginning  of  fiscal  year  was  satisfactorily 
completed  September  19, 1893. 

In  the  spring  of  1894, 289  feet  of  the  superstructure  of  west  pier  was 
entirely  rebuilt,  and  various  minor  repairs  were  made.  Under  the  out- 
standing contract  for  dredging  through  the  bar,  work  is  to  be  <5om- 
menced  July  1, 1894. 

The  apparent  increase  in  amount  estimated  to  complete  project  is 
due  to  correction  of  an  error  which  is  explained  in  the  report  of  the 
officer  in  charge  of  the  improvement. 

July  1, 1893,  balance  unexpended $14,772.03 

June  30, 1894,  amount  expended  during  fiscal  year 13,  61 1.  91 

July  1, 1894,  balance  unexpended 1, 160. 12 

July  1, 1894,  outstanding  liabilities 16. 67 

July  1, 1894,  balance  available 1,143.45 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 11, 143. 45 

{Amount  (estimated)  required  for  completion  of  existing  project 115,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50,  000. 00 
Submitted  in  compliance  with  requirements  o^  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 

(See  Appendix  N  N  6.) 

7.  Vermillion  Harbor,  Ohio, — In  1836  there  was  less  than  2  feet  of 
water  over  the  bar  at  the  month  of  the  river  and  ai)rqjec5t  was  adopted 
to  extend  parallel  piers,  125  feet  apart,  over  the  bar  into  the  lake.  This 
was  amended  from  time  to  time  until  the  piers  were  extended  to  a  depth 
of  12  feet  in  the  lake  in  the  spring  of  1874.  The  east  pier  was  then 
1,075  feet  and  the  west  pier  1,125  feet  in  length.  In  the  same  year  a 
project  was  adopted  to  remove  rock  and  other  material  between  the 
piers  and  into  the  lake  to  aflbrd  a  depth  of  14  feet  over  a  width  of  100 
feet.    This  was  completed  in  1879. 

Since  that  time  tbe  channel  has  varied,  but  is  rarely  less  than  12  feet. 
The  piers  have  been  repaired  from  time  to  time. 

The  amount  expended  for  construction  and  repairs  from  1836  to  comple- 
tion of  the  work  in  1879  was $113,701.28 

Since  that  date  there  have  been  seven  appropriatious  expended  for  repairs 

of  an  aggregate  amount  of - 15, 000. 00 

The  entire  amount  was  expended  previous  to  June  30, 1893. 
No  further  improvements  at  this  place  are  recommended,  but  it  is 
considered  desirable  to  maintain  the  piers  by  making  repairs  as  needed. 
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It  is  therefore  recommended  that  the  amount  estimated  for  completion 
of  project  bo  appropriated  for  the  necessary  rejiairs. 

Amount  appropriated  by  act  of  August  17,  1894 $2,000.00 

{Amount  (eBtimated)  roqnirod  for  completion  of  existing  projcet 4, 030. 00 
Amount  that  can  b«  profitably  expended  in  fiscal  yea  rendin<^  June  30, 1896      4, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api>endix  N  N  7.) 

8,  Black  River  Harbor ^  Ohio, — Improvements  upon  this  harbor  were 
commenced  in  1828  by  extending  parallel  piers  or  jetties  across  :he  bar 
to  protect  and  confine  the  channel.  Various  amendments  and  addi- 
tions to  the  plan  have  been  made  from  time  to  time.  In  1891  the 
extension  of  piers  to  17  feet  depth  in  the  lake  was  recommended  by  the 
officer  in  charge  of  this  improvement. 

The  entire  amount  appropriated  and  expended  in  improving  this  har- 
bor, from  1828  to  1892,  was  $232,204.77.  As  a  result  the  piers  had 
been  extended  to  a  depth  of  about  16  feet  in  the  lake,  and  the  channel 
ordinarily  had  a  clear  depth  of  IG  feet  or  more  in  the  middle  between 
piers«  It  was,  however,  subject  to  fluctuations  and  t  j  the  formation  of 
bars  outside,  so  that  dredging  is  needed  nearly  every  year. 

As  the  river  and  harbor  act  of  July  13, 1892  appropriated  au  amount 
in  excess  of  the  estimate  to  extend  piers  to  a  depth  of  16  feet,  the  rec- 
ommendation of  the  officer  in  charge  of  the  improvement  to  extend 
them  to  a  depth  of  17  feet  was  approved  in  1893.  The  estimated  cost 
was  $56,000. 

Expenditures  upon  the  last  project,  including  liabilities,  to  Juno  30, 1893. .     $1,  8(X).  78 

The  above  wa3  for  dredging  on  the  bar  and  contingent  expenses. 

Expended  in  last  fiscal  year 17, 988. 96 

Work  under  the  contract  for  repairs  and  extension  of  piers  was  com- 
menced July  10,  and  completed  Siitisfactorily  November  29, 1893.  The 
ea.st  and  west  piers  were  each  extended  40  feet  and  solid  pier  heads 
were  built.  One  hundred  and  fifty-one  and  one-half  linear  feet  of  the 
old  east  pier  near  the  shore  was  removed  and  rebuilt  entirely  new  upon 
a  foundation  dredged  to  a  depth  of  16  feet.  Extensive  repairs  were 
also  made  to  the  west  pier. 

Ofthelastappropriationof$20,000,nearly$12,000  have  been  expended 
upcm  repairs  and  dredging  of  channel.  The  details  of  expenditures  are 
fully  explained  in  the  report  of  the  officer  in  charge  of  the  improvem(»ut. 

On  the  28th  of  May,  1894,  the  end  of  the  east  pier  was  badly  injured 
by  the  collision  of  a  steamer  entering  the  harbor.  The  owners  of  the 
vessel  have  made  satisfactory  arrangements  to  repair  the  pier  at  their 
own  expense. 

July  1,  1893,  balance  unexpended $18,215.«9 

June  30,  1894,  amount  expended  during  fiscal  year 17,  U88. 96 

July  1,  1894,  balance  unexpended 226,  !13 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 10, 226. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 36, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une.30, 1896    36, 000. 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aundry  civil  act  of  March  3,  1893. 

(See  Appendix  N  N  8.)       •  j 
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9.  Cleveland  Harbor,  Ohio. — In  1825  the  mouth  of  the  Ciiyalioga  River 
was  obstructed  by  a  long  sand  bar  and  the  depth  of  water  was  but 
about  3  feet. 

A  plan  of  improvement  was  adopted  to  straighten  the  channel  at  the 
mouth  of  the  river  by  constructing  parallel  piers  to  confine  the  current 
and  direct  the  channel  over  tl)e  bar.  The  plan  was  modified  and 
extended  from  time  to  time  until  the  piers  had  reached  a  depth  of  16 
feet  in  the  lake,  and  the  channel  between  them  had  attained  a  depth  of 
15  to  IG  feet.    This  project  was  completed  in  1869, 

Subsequent  appropriations  to  1874  were  expended  in  dredging  the 
channel,  and  in  repairing  and  rebuilding  parts  of  the  piers. 

The  total  exx>enditure  on  this  improvement,  previous  to  1875,  was 
$346,8S1.G1. 

In  1875,  in  compliance  with  an  act  of  Congress,  a  project  was  adopted 
for  constructing  a  harbor  of  refuge,  as  the  river  afforded  no  anchorage. 
The  project  now  includes  two  breakwaters,  one  west  and  one  east  of 
the  channel  entrance,  the  opening  between  being  500  feet  wide.  The 
west  breakwater  was  completed  in  1883.  The  length  of  the  shore  arm 
is  3,130  feet  and  the  part  parallel  to  the  shore  is  4,030  feet  long,  a 
total  of  7,160  feet,  besides  a  spur  100  feet  long  projecting  into  the  lake 
near  the  east  end.  Previous  to  June  30, 1803,  the  east  breakwater  had 
been  extended  a  distance  of  2,043  linear  feet,  besides  a  spur  118  feet 
long  projecting  into  the  lake  near  its  west  end. 

Since  adoption  of  this  project  in  1875,  the  expenditure  to  June  30, 
1803,  w  as  i  1, 107,701.01. 

About  $i">0,04K)  of  the  above  amount  was  expendeil  in  maintenance  of 
the  ok!  piers  and  channel. 

Amount  expended  in  last  fiscal  year,  888,117.30. 

Work  under  the  contract  for  extending  the  breakwater  was  com- 
pleted ^November  9,  1803.  The  amount  of  breakwater  constructed  was 
451^  feet. 

liredging  under  contract  was  continued  until  November  15,  1803, 
resumed  March  30,  1894,  and  completed  April  13,  1894.  Part  of  tlie 
channel  between  piers  and  a  large  area  of  the  bar  between  piers  and 
breakwater  were  dredged  to  a  depth  of  not  less  than  18  feet. 

The  piers  are  now  greatly  in  need  of  repairs,  and  the  superstructure 
of  the  part  o>f  breakwater  first  built  must  soon  be  renewed. 

The  officer  in  charge  of  the  improvement  recommends  a  superstruc- 
ture of  concrete. 

The  arefi  for  anchorage  is  all  for  which  there  is  any  present  necessity, 
so  that  the  extension  of  the  breakwater  may  be  deferred  without  incon- 
venience until  the  part  completed  is  put  in  a  more  i>ermaneut  condition. 

July  1,  1893,  balance  unexpended $88, 141. 49 

Deposited  to  credit  of  appropriation 162. 71 

$88, 304.  20 

June  30, 1894,  amount  expended  during  fiscal  year 88, 117. 30 

July  1,  1894,  balance  unexpended 186. 90 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 50, 186. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 444, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending.)  une30, 1896  200, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  'SlSd.) 
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10.'  Fairport  Harbor,  Ohio. — The  harbor  of  Fairport  is  near  the 
mouth  of  the  Grand  River,  Ohio,  which  is  navigable  for  some  distance 
from  the  lake. 

In  1825  the  sand  bar  across  the  month  was  so  hard  and  dry  in  the 
summer  that  teams  could  be  driven  across.  In  that  year  a  plan  was 
adopted  for  improving  the  harbor  by  the  method  of  parallel  piers  to 
confine  and  protect  the  channel.  The  plans  have  been  modified  and 
extended  from  time  to  time  until  1890,  when  the  latest  project  was 
adopted,  providing  for  extending  the  parallel  piers  to  a  depth  of  18 
feet  in  the  lake. 

The  estimated  cost,  revised  in  October,  1892,  included  extending 
each  of  the  piers  1,060  feet,  2,120  linear  feet,  at  $100  per  foot,  $212,000. 

The  cost  of  dredging  and  of  repairs  is  not  included  in  the  estimate, 
because  the  dredging  is  indefinite  and  must  be  repeated  from  year  to 
year  and  the  repairs  are  a  part  of  maintenance  rather  than  original 
cost. 

The  entire  amonnt  expended  on  the  work  from  1825;  previous  to  adop- 
tion  of  present  project  in  1892,  was ? $319,503.06 

Amount  expeudea  on  present  project  to  June  30, 1893,  including  liabili- 
ties         3,946.54 

Amount  expended  in  last  fiscal  year 28,048.24 

At  the  time  the  latest  project  was  adopted  the  channel  depth  between 
piers  was  16  feet  and  over  the  bar  15^  feet. 

The  pier  outside  the  shore  line  was  in  need  of  some  minor  repairs, 
and  inside  the  shore  line,  especially  on  the  east  side,  it  was  and  still  is 
in  very  bad  condition. 

A  special  report  on  the  condition  of  the  east  pier  and  its  lease  and 
use  by  a  transportation  company  is  included  in  the  report  of  the  officer 
in  charge  of  the  improvement. 

Work  under  contract  for  extending  piers  was  completed  November 
30,  1893.  The  east  pier  was  extended  120  feet  and  the  west  pier  160 
feet. 

Work  of  dredging  through  the  bar  under  contract  mentioned  last 
year  was  completed  July  7, 1893. 

July  1,  1893,  balance  unexpended $34,864.76 

June  30,  1894,  amount  expended  during  fiscal  year ,     28, 048. 24 

July  1,  1894,  balance  unexpended 6,816.52 

Amount  appropriated  by  act  of  August  17,  1894 '. 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 26, 816. 52 

{Amount  (estimated)  required  for  completion  of  existing  project 17U,  000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
Submitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lum  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  10.) 

11.  Ashtabula  Harbor,  Ohio. — In  1826  the  natural  conditions  at  the 
mouth  of  the  Ashtabula  River  gave  but  2  feet  depth  of  water  over  the 
bar,  and  the  rock  bottom  was  but  9  feet  below  the  lake  surface. 

Improvements  were  then  commenced  by  confining  the  channel 
between  piers  of  timber  c^ribs  filled  with  stone.  The  work  has  since 
been  repaired,  extended,  and  modified  as  necessities  demanded. 

Ill  1890  and  1891  a  plan  was  adopted  to  widen  the  entrance  by  mov- 
ing the  east  pier  45  feet  eastward,  and  to  give  a  greater  depth  by 
extending  both  piers  to  the  depth  of  22  feet  in  the  lake,  and  removing 
the  stone  and  other  material  to  a  depth  of  20  feet.  ,    r^r^r^,r> 
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Total  ezpeiiditares  from   1826  to  1891,    previous  to  project  for  greater 

width  and  a  depth  of  20  feet $458,734.46 

Incurred  on  present  project  to  June  30,  1893 •    16,486.75 

The  result  was  a  chaDiiel  168  feet  wide  between  piers  with  the  rock 
removed  to  a  depth  of  17  feet,  which  was  the  depth  in  middle  of  chan- 
nel; the  sides  of  channel  were  ordinarily,  more  or  less,  covered  by 
sand  and  mud,  and  in  freshets  or  storms  bars  were  liable  to  form  out- 
side the  ends  of  piers.  Work  on  widening  harbor  was  commenced  in 
the  spring  of  1893. 

The  expenditures  in  last  fiscal  year  were  $63,210.07. 

A  part  of  old  east  pier  242  feet  long  has  been  removed  and  replaced 
with  new  pier  45  feet  farther  east.  To  this  new  i)ier  has  been  added 
an  extension  of  240  feet.  The  west  pier  has  also  been  extended  240 
feet,  making  a  total  of  722  feet  of  new  pier  constructed. 

The  work  of  rebuilding  superstructure  of  west  pier  was  commenced 
in  April,  1894;  a  section  282.2  feet  long  has  been  rebuilt.  This  work 
will  be  continued  as  far  as  it  can  be  done  with  available  funds. 

The  harbor  now  has  an  entrance  213  feet  wide  and  a  depth  of  17 
feet  in  mid  channel. 

July  1,  1893,  balance  unexpended $70,053.02 

June  30,  1894,  amount  expended  during  fiscal  year 63, 216. 07 

July  1,  1894,  balance  unexpended 6, 836. 95 

July  1,  1894,  outstanding  liabilities 560.50 

July  1,  1894,  balance  available 6,276.45 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 81, 276. 45 

{Amount  (estimated)  required  for  completion  of  existing  project 180, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1806  180,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  11.) 

12.  Conneaut  Harbor ^  Ohio. — The  improvement  of  Conneaut  Creek 
was  commenced  in  1829,  by  constructing  piers  to  deepen  the  water 
over  the  bar  at  the  mouth.  Appropriations  for  continuing  the  improve- 
ment were  made  at  irregular  intervals  until  1875. 

The  total  amount  appropriated  and  expended  for  construction  and 
maintenance,  1829  to  1875,  was  $100,029,39. 

The  channel  originally  had  a  depth  of  only  2  feet.  The  result  of  the 
improvements  was  a  depth  of  8  to  9  feet  ordinarily,  with  a  maximum 
depth  of  11  feet  under  favorable  conditions. 

The  works  were  subsequently  allowed  to  go  to  decay,  owing  to  the 
decline  of  commerce  at  that  place.  In  1890  a  vessel  drawing  more  than 
3  feet  could  not  get  over  the  bar. 

The  river  and  harbor  act,  dated  July  13,  1892,  appropriated  $40,000 
under  certain  conditions  for  the  improvement,  which  conditions  were 
modified  by  an  act  approved  February  24, 1893.  These  points  were 
explained  in  Annual  Keport  of  Chief  of  Engineers  for  1893. 

At  the  end  of  the  last  fiscal  year  a  contract  was  outstanding  for  con- 
structing an  extension  of  the  west  pier.  Work  under  the  contract  was 
commenced  in  July,  1893,  and  completed  December  9, 1893.  Four  hun- 
dred linear  feet  of  pier  was  constructed  24  feet  wide;  the  superstructure 
is  8  feet  above  and  the  bottom  of  foundation  22  feet  below  mean  lake 
level.  Kepairs  were  made  to  outer  end  of  old  west  pier  where  it  was 
badly  exposed  and  torn  away. 
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The  expenditnre  on  this  project  to  June  30, 1893,  was $692. 91 

Expend!  tnre  in  year  en  dm  g  J  ud  e  30, 1894 39, 286. 15 

The  Pittsburgh^  Shenango  and  Lake  Erie  Railroad  Corai>any  has  done 
a  large  aniouiit  of  work  in  improving  and  protecting  the  channeT.  Tlie 
channel  has  been  dredged  and  the  old  piers  have  been  repaired.  The 
depth  of  water  iu  the  channel  is  now  17  feet.  The  railroad  company 
has  built  about  2,000  front  feet  of  wharf,  and  has  put  in  14  hoi.sts  for 
handling  iron  ore  and  coal.  In  a  single  year  since  commencing  work 
at  the  harbor  a  very  large  amount  of  ore  and  coal  has  been  rceeive<l 
and  shipped. 

From  present  indications  the  commerce  of  this  place  is  developing 
rapidly, 

July  1, 1893,  halance  unexpended $39,307.09 

Juno  30, 1894,  amount  expended  during  tiscal  year , 39, 286. 15 

July  1, 1894,  balance  unexpended 20. 04 

Amount  appropriated  by  act  of  August  17,1894 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 40, 020. 94 

{Amount  (estimated)  required  for  completion  of  existing  project 420, 000. 00 
Amount  that  can  be]profitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  ^vith  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— The  schooner  Pelican  was  wrecked  off  Ashtabula  Harbor  in 
May,  1893. 

The  wreck  was  removed  during  December,  1893,  and  January,  1894, 
at  a  total  cost  of  $1,490.68. 

(See  Appendix  F  N  13.) 

IMPROVEMENT    OF    ERIE    HARBOR,   PENNSYLVANIA,  AND   OF    RIVERS 
AND   HARBORS   IN   WESTERN   NEW   YORK. 

This  district  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of 
Engineers ;  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

i.  Erie  Harbor^  Pennsylvania. — The  original  survey  of  this  Iiarbor 
was  made  in  1819,  at  which  time  the  channel  was  narrow  aiul  tortuous, 
with  a  depth  of  only  G  feet.  In  1823  a  jdan  for  the  improvement  was 
adopted,  and  constitutes  the  present  work,  excepting  some  necessary 
changes.  The  piers  have  been  extended  from  time  to  time,  and  are 
now  in  fairly  good  condition,  excepting  the  north  pier,  which  needs 
repairs  to  the  older  portions. 

The  present  project  contemplated  the  extension  of  the  piers  to  the 
16- foot  curve  in  the  lake  and  the  maintenanceof  a  channel  of  navigable 
width  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside.  Such 
a  channel,  275  feet  wide  and  not  less  than  18  feet  deep,  has  been 
secured,  and  is  now  successfully  maintained  throughout  its  entire 
length  of  7,150  feet. 

The  work  during  the  year  consistetl  in  the  completion  of  the  exten- 
sion begun  during  the  prior  year.  That  extension  was  301.4  feet,  and 
was  finished  on  the  11th  of  August.  Small  repairs  to  existing  struc- 
tures were  made  and  the  boathouse  was  moved. 

The  total  amount  expended  up  to  June  30,  1893,  was  8803,501.80. 
The  amount  expended  during  the  fiscal  yei\r  ending  June  30, 1894,  was 

$27,717.47.  Digitized  by  V^OOgie 
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Jaly  1,  1893,  balance  unexpended  (incladiug  $20,000  rosorved  for  Presqiio 

Isle) $73,082.32 

June  30,  1894,  amount  exp<Hided  during  fiscal  year 27,  717. 47 

Jitly  1,  1894,  balance  unexpended 45, 364. 85 

July  1,  1894,  outstaudiug  liabilities 230.00 

July  1,  18^,  balance  available  (inclndiug  $20,000  resen'od  for  Prcsque 

Islo) 45,134.85 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  .available  for  fiscal  year  ending  June  30,  1895 55, 134. 85 

C  Amount  that  can  bo  profitably  expo  uded  iu  fiscal  year  ending  June  30,1896    25, 000.  €0 
<  Subiuitteil  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  O  1.) 

2.  Presque  Isle  PeninsuUij  Erie  Harbor^  Pennsylvania, — Iu  a  report 
apon  the  exaniiiiatiou  of  Erie  Harbor,  made  iu  1885,  it  wa^  recomnieuded 
that  the  neck  of  the  peninsula  l)e  protected  by  a  breakwater,  and  the 
movement  of  sand  around  the  eastern  end  of  the  peninsula,  which 
threatens  to  close  the  harbor  entrance,  be  arrested  by  the  coustruction 
of  jetties  perpendicular  to  the  shore  of  the  x>euinsu]a;  at  an  estimated 
cost  of  $173,^)44.50. 

Work  under  this  project  was  in  progress  until  October,  1889,  when 
it  was  abandoned,  it  having  been  found  that  the  structures  built  would 
not  stand  against  the  violence  of  the  storms.  No  further  work  is  at 
present  contemphited,  but  the  sum  of  $20,000  has  been  reserved  from 
the  appropriation  for  the  improvement  of  Erie  Harbor,  to  be  used,  in 
case  of  necessity,  in  closing  any  breach  which  may  occur. 

The  total  amount  exi>ended  up  to  June  30, 1890,  was  $60,000.  Nothing 
was  expended  during  the  fiscal  year  ending  June  30, 1894. 

(See  Appendix  O  O  2.) 

5.  DunJcirJcIIarbor,  Kcic  York. — The  improvement  of  this  harbor  was 
begun  ill  1827,  \vhen  the  first  appropriation  therefor  was  made.  The 
original  project  was  much  the  same  as  that  of  the  existing  improvement, 
which  comprises  the  formation  of  an  artificial  harbor  in  front  of  the 
city,  by  means  of  a  breakwater  running  nearly  parallel  with  the  shore, 
and  a  shore  arm  or  pier  to  the  westward,  with  an  opening  between  the 
piers  and  the  breakwater.  By  1832  the  sum  of  $28,439.84  had  been 
expended  on  the  original  plan. 

Various  improvements  and  repairs  were  made  from  time  to  time,  and 
by  1838  there  had  been  completeil  2,125  feet  of  breakwater  and  300  feet 
of  detached  breakwater.    In  1848  the  breakwater  was  demolished. 

Between  1848  and  1870  some  portions  of  the  work  were  renewe<l  and 
others  repaired,  and  in  1870  a  Board  of  Engineer  Officers  took  into  con- 
sideration the  question  of  the  radical  improvement  of  the  harbor.  The 
Board  recommended  a  plan  which  provided  a  breakwater  2,800  feet 
long,  one  part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel 
with  the  shore,  the  other  part,  560  feet  long,  was  to  be  nearly  parallel 
to  the  axis  of  the  channel  entrance. 

A  channel  was  to  bo  dredged  to  secure  a  depth  of  13  feet  and  a  width 
oT170.  Of  the  2,300-foot  section  1,591  feet  has  been  finished.  None 
of  the  560-foot  section  has  been  built. 

Work  during  the  year  consisted  in  the  building  of  an  extension  of 
250  feet  to  the  breakwater.  This  was  finished  November  2, 1893.  The 
breakwater  \^  nowiu  good  condition  for  its  present  length.  The  chan- 
nel Las  been  dredged,  under  contract,  for  its  entire  length  of  about  2,800 
feet,  and  throughout  its  full  width  to  the  required  depth  of  13  feet. 
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The  pier  has  its  fall  length  and  is  in  a  reasonably  good  condition.  The 
total  amount  expended  up  to  JuneSO,  1893,  was  $510,361.98.  The  amount 
expended  during  the  fiscal  year  ending  June  30, 1894,  was  $19,095.09. 

July  1,  1893,  balance  unexpended $23,717.40 

June  30,  1894,  amount  expended  during  fiscal  year 19, 095. 99 

July  1,  1894,  balance  unexpended 4, 621. 41 

Julyl,  1894,  outstanding  liabilities 3,198.92 

July  1, 1894,  balance  available 1,422.49 

Amount  appropriated  by  act  of  August  17,1894 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 21, 422. 49 

{Amount  (estimated)  required  for  completion  of  existing  project 108, 116. 41 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  108, 116. 41 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  O  3.) 

4.  Buffalo  Harbor^  Neio  York. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826,  and  i)rovided  at  first  for  the 
construction  of  piers  on  the  north  and  south  sides  of  Buffalo  Creek. 
Subsequently  a  masonry  sea  wall  ninning  south  from  the  shore  end  of 
the  south  pier  was  proposed  and  built.  In  1868  a  detached  breakwater, 
about  2,500  feet  lakeward  from  the  light-house,  to  extend  south  a  dis- 
tance of  4,000  feet,  was  i>roposed  and  adopted.  In  1874=  it  was  deter- 
mined to  extend  this  brea,kwater  to  a  total  length  of  7,000  feet.  This 
breakwater  has  now  its  full  proposed  length,  the  final  extension  of  8oC 
feet  having  been  built  in  1893.  It  runs  parallel  to  the  shore  and  about 
half  a  mile  distant  from  it.  In  1874  it  was  also  proposed  to  build  a 
shore  arm  to  the  breakwater,  the  inshore  end  to  consist  of  i)ile  work 
near  shore  and  crib  work  in  the  deeper  water.  Upon  reaching  the 
16-foot  contour  line  in  the  lake  this  shore  arm  was  planned  to  continue 
in  a  direction  making  an  angle  of  about  45  degrees  with  the  shore  and 
to  overlap  the  south  end  of  the  breakwater,  leaving  an  opening  of  150 
feet.  This  shore  arm  would  be  about  4,100  leet  long.  During  the  past 
year  the  construction  of  1,600  feet  of  the  outer  end  of  the  shore  arm  was 
in  progress  under  two  contracts  of  800  feet  each.  The  outer  part  was 
practically  completed,  when  a  storm  on  October  14  and  15,  1893,  com- 
I)letely  wrecked  it,  and  also  350  feet  of  cribs  belonging  to  the  second 
contract  next  toward  the  shore.  This  second  contract  had  only  been 
oai  ricd  to  the  extent  of  the  sinking  of  seven  cribs.  The  entire  1,150 
feet  of  the  shore  arm  built  in  whole  or  in  part  is  sunk  through  the  crust 
of  the  lake  bed  down  into  soft  material  below,  and  so  complete  is  the 
wreck,  that  no  attempt  has  been  made  to  repair  it.  The  project  will 
probably  be  entirely  revised,  particularly  as  to  the  method  of  construc- 
tion. Minor  repairs  have  been  made  during  the  year  to  the  old  portions 
of  the  breakwater  and  to  the  south  pier.  A  new  survey  of  the  harbor 
and  its  vicinity  is  in  progress. 

Tlie  total  amount  expended  up  to  June  30,  1893,  not  including  out- 
standing liabilities,  was  $2,469,799.69.  The  amount  expended  during 
the  fiscal  year  ending  June  30,  1894,  was  $247,604.64. 

Jnly  1, 1893,  balance  unexpended $321,871.37 

June  30, 1894,  amount  expended  during  fiscal  year 247,604.8* 

July  1, 1894,  balance  unexpended 74, 266.  TS 

July  1, 1894,  outfltanding  liabilities 1.050.00 

July  1, 1894,  balance  available 73,216.73 

Amount  appropriated  by  act  of  August  17, 1894 70,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895. . . .Di^^aaGiisy  L^*...  143, 216. 73 
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{Amonnt  (estimated)  required  for  completion  of  existing  project $81, 223. 17 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    81, 223. 17 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  4.) 

5.  Tonawanda  Harbor  and  Niagara  River ,  New  York. — The  project 
for  this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide 
from  the  entrance  to  tlie  Niagara  River  at  Lake  Erie  to  the  north  end 
of  Tonawanda  Harbor,  New  York.  The  work  of  the  year  has  consisted 
of  dredging  to  the  full  width  of  400  feet  and  a  depth  of  16  feet  th< 
channel  at  the  Strawberry  Island  bar.  A  carefal  and  exact  survey 
was  made  of  this  area.  The  dredging  operations  at  the  Horseshoe 
Eeef  channel  have  been  continued  throughout  the  year,  when  practica- 
ble. The  main  central  shoal  is  finally  practically  removed.  The  west- 
ern shoal  is  perhaps  one-fourth  dredged  and  almost  entirely  blasted 
over,  practically  completing  the  work  of  the  drill  in  this  vicinity. 
There  will  be  only  limited  areas  or  single  spots  to  remove  after  the 
month  of  July.  The  amount  expended  up  to  June  30, 1893,  not  includ- 
ing outstanding  liabilities,  was  $170,736.51.  The  amount  expended 
during  the  fiscal  year  ending  June  30, 1894,  was  $45,853.32. 

July  1,  1893,  balance  iiuexpended $73,  263. 49 

June  30,  1894,  amount  expended  during  fiscal  year 45, 853. 32 

July  1,  1894,  balance  nuexpended 27, 410. 17 

Julyl,  1894,  outstanding  liabilities $6,953.00 

July  1,  18^4,  amonnt  covered  by  uncompleted  contracts 18,  492. 00 

25,445.00 

Julyl,  1894,  balance  available ; 1,965.17 

Amonnt  appropriated  by  act  of  Auifust  17, 1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 51.  965. 17 

{Amount  (estimated)  required  for  completion  of  existing  project 958,  090. 16 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  find  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  O  5.) 

6.  Nia^fara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls)^  N, 
r. — Under  provisions  of  act  of  September  19, 1800,  a  survey  of  this 
locality  was  made  by  Maj.  Amos  Stickney,  Corps  of  Engineers;  and 
his  report  thereon  of  December  81, 1891,  with  project  for  improvement, 
was  submitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  07,  Fifty- 
second  Congress,  first  session  (reprinted  as  Appendix  N  N  9,  Annual 
ReportjChief  of  Engineers,1892).  Thisproject  contemplated  the  forma- 
tion of  a  channel  300  feet  wide  from  TonawandadowntoConners  Island, 
200  feet  wide  from  Conners  Island  to  Grass  Island,  and  increasing  from 
200  to  400  feet  wide  from  Grass  Island  to  Port  Day;  and  construction 
of  an  embankment,  from  rock  excavated  from  the  (!hannel,  extending 
from  Conners  Island  to  Port  Day,  so  as  to  inclose  the  lower  end  of  the 
channel.  A  channel  of  12  feet  depth  was  proposed,  although  it  was  inci- 
dentally estimated  that  a  channel  of  8  feet  depth  could  be  first  pro- 
vided, which  could  be  enlarged  as  an  increase  of  cK)mmerce  might 
demand.  The  cost  of  the  proposed  channel,  8  feet  deep  at  mean  lake 
level  (6  feet  at  low  lake  level),  was  estimated  at  $257,829. 

The  river  and  harbor  act  approved  July  13, 1892,  appropriated  $20,000 
for  the  commencement  of  work  upon  the  8-foot  channel. 

During  the  season  of  1892  the  practicability  of  constant  navigation 
of  Niagara  River  by  vessels  of  upward  of  C  feet  draft  to  the  harbor  back 
of  Conners  Island,  which  is  within  easy  land  communication  with  Port 
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Day,  wasdeuionstrated.  These  comraepcisil  developments  showed  that 
adherence  to  the  project  approved  by  Congress  would  be  inexpedient  and 
would  accomplish  no  results  useful  to  navigation,  and  that  a  modification 
of  tbe  project  would  be  desirable,  looking  to  the  excavation  of  achannel  12 
feet  deep  down  to  Conuera  Island,  and  omitting  the  work  proposed  below 
that  point  to  Port  Day.  For.these  reasons  expenditure  of  the  approppia- 
tioTiof July  13, 1892,  has,  u  nder  the  authority  of  the  Secretary  of  War,  been 
suspended  until  further  action  in  the  matter  may  be  taken  by  Congress. 

July  1, 18y3,  balauGO  uuexpeuded $20,000.00  ' 

July  1,  1894,  balance  nncxpendcfl 20. 000. 00 

Aniouut  appropriated  by  aet  of  Augast  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 30, 000. 00 

(See  Appendix  O  O  6.) 

7.  Wilson  HarhoTy  New  Torh. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afford  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  exten- 
sion of  parallel  piers  from  the  month  of  Twelve  Mile  Creek  to  tlie  12  foot 
curve  in  Lake  Ontario,  with  the  formation  of  a  protected  channel 
between  the  piers.  The  mouth  of  the  creek  was  orig^inally  obstructed 
by  a  bar  upon  which  there  was  a  depth  of  1  foot.  Before  the  commence- 
ment of  operations  by  the  United  States  the  x>i6rs  had  been  carried 
about  400  feet  into  the  lake  by  private  enterprise.  There  is  now  a  chan- 
nel with  only  8.5  d^pth,  and  the  piers  nee<l  much  repairs.  The  total 
amount  exi>ended  to  June  30,  1894,  was  $04,978.51. 

July  1, 1893,  balance  nnexpentled " $21. 49 

July  1,  1894,  balance  auexpeuded 21. 49 

{Amonnt  (estimated)  required  for  completion  of  cxistinR  project 13, 978. 49 
Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1896    29, 091. 00 
Subiuitted  in  complianeo  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  Jind  1867  and  of  sundry  eivil  act  of  March  3,  1893. 

(See  Ap|)endix  O  O  7.) 

8.  Olcott  Harbor y  New  TorJc. — The  project  for  the  improvement  for  this 
harbor  was  adopted  in  1866.  It  proposes  to  connect  tlie  deep  water  in 
Lake  Ontari*)  with  the  de  p  water  iu  Eighteen  Mile  Creek,  by  the  exten- 
sion of  two  parallel  piers  from  the  mouth  of  the  creek  to  the  11-foot  curve 
in  the  lake,  with  the  addition  of  a  dredged  channel  between  the  piers. 
Tbe  project  was  modified  in  1874  and  in  1881  to  provide  for  the  removal  of 
rock  found  in  thechannel  between  the  piers  and  for  additional  })ier  exten- 
sion. The  natural  channel  between  the  month  of  the  creek  and  the  lake 
was  obstructed  by  abar,  npon  w  h  ich  there  was  a  depth  of  1  .J  leet.  Tlie  final 
project,  adopted  June  18, 1801,  definitely  fixes  the  length  of  the  piers  at 
850  and  873  feet,  respectively,  and  provides  for  a  channel  180  feet  wide, 
between  the  piers,  decreasing  in  width  to  98  feet  at  the  Main  street  bridge 
crossing  Eighteen  Mile  Creek, with  a  depth  of  13.5  feet  at  mean  lake  level. 

There  wiis  no  work  done  during  the  year.  The  total  amount  exi>ended 
up  to  June  3%  1893,  was  8157,563.77.  "  The  amonnt  expended  during  the 
fiscal  year  ending  June  30, 1804,  was  $60. 

July  1,1893,  bala  CO  nnexpeiMlo<l $5,436.23 

June  30,  1894,  amount  expended  during  fiscal  year , 60. 00 

July  1,  1894,  balance  unexpended 5, 376. 23 

July  1,  1894,  outstanding  liabilitieH , -•..  16.00 

July  1,  1894.  balance  available 5,360.33 

(See  Appendix  O  O  8.)  _  Digi^i,,^  by  V^OOglC 
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9.  Oak  Orchard  Harbor,  Neio  Yorlc. — The  earliest  project  for  the 
improvement  of  this  harbor  was  adopted  in  183G,  the  date  of  the  first 
appFopriation,  and  proposed  the  constriictiou  of  an  east  and  west  break- 
water, approaching  to  within  200  feet  of  each  other,  and  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  to  the  original  ))rQJect  to 
provide  for  removal  of  rock  and  to  adjnst  the  harbor  to  the  increased 
demand  of  commerce.  The  present  project  was  adopted  in  1881,  the 
object  being  to  extend  the  piers  to  the  12-foot  cnrve  in  the  lake,  with 
the  formation  of  a  channel  of  navigable  width  and  12  feet  deep  at  low 
water  between  the  piers.  The  natural  entrance  into  Oak  Orchard 
Creek  was  narrow,  with  a  depth  of  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  in  1888  to  the  east  of  the 
east  pier. 

The  total  amount  expended  up  to  June  30,  1893,  was  $204,507.06. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  830. 

July  1,  1893,  balaiico  nnexpended $492.34 

June  30,  1894,  amount  expended  during  fiscal  year 30.00 

July  1,  1894,  balance  unexpended,. 462.34 

July  1,  1894,  outstanding  liabilities 8. 00 

July  1,  1894,  balance  available 454. 34 

(See  Appendix  GOO.) 

IMPROVEMKNT     OF     IIARBOBS      ON     LAKE     ONTARIO     EAST     OF     OAK 

ORCHARD,  N.  Y. 

This  district  was  in  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of 
Engineers;  Division  Engineer,  Col.  Henry  L.  Abbot,  Corpsof  Engineers. 

Jf.  Harbor  at  Charlotte^  N,  Y, — The  original  project  for  the  improve- 
ment of  this  harbor,  adopted  in  1829,  proposed  to  connect  the  deep 
water  in  the  Genesee  River  with  the  deep  water  in  tlic  hike  by  parallel 
piers  or  jetties  about  480  feet  apart.  The  present  project,  adopted  in 
1881,  is  to  extend  the  jetties  to  the  15-foot  curve  in  the  lake,  and  to 
dredge  a  channel  between  them  of  navigable  width  and  15  feet  depth  at 
low  water.  The  natural  channel  was  tortuous,  and  in  calm  weather 
would,  at  ordinary  stages  of  the  lake,  admit  vessels  drawing  8  feet. 

The  total  amount  expended  from  1828  to  June  30, 1894,  is  $491,841.58. 

The  amount  expended  from  the  adoption  of  the  present  project  in 
1881  to  June  30, 1894,  is  $173,763.26. 

This  expenditure  has  resulted  in  the  construction  of  7,t>57  linear  feet 
of  jetty  work,  of  which  4,975  feet  is  now  valuable  and  necessary  to  the 
maintenance  of  the  harbor.  The  rest  of  it  has  been  absorbed  by  thQ 
advance  of  the  shore  line,  and  further  repairs  to  it  will  probably  not  be 
necessary. 

Five  thousand  feet  of  jetty,  in  round  numbers,  therefore  must  be  kept 
ill  good  order.  This  work  is  of  timber  filled  with  stone.  The  portion 
of  it  that  is  above  water  is  subject  to  decay.  Its  useful  life  is  from 
twelve  to  fifteen  years.  It  must  then  be  renewed.  The  cost  of  renewal 
here  is  about  $11  a  running  foot.  There  is  now  006  feet  that  is  more 
than  eleven  year^  old.  It  needs  renewal,  and  will  cost  $6,666.  This 
sum  Is  not  included  in  the  amount  required  to  complete  the  existing 
project. 

The  channel  between  the  jetties  has  been  dredged  to  a  depth  of  15 
feet  at  extreme  low  water  in  the  lake  for  a  width  of  380  feet.  A  recent 
examination  shows  that  this  work  is  not  permanent,  the  current  of 
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tlie  river  not  being  sufficient  to  maintain  this  depth.  Choice  will  have 
to  be  made  between  periodical  dredging  and  some  form  of  channd 
contraction. 

This  expenditure  has  also  sufficed  for  the  protection,  preservation, 
and  repair  of  the  existing  works,  and  the  renewal  of  the  perishable  por- 
tions from  the  beginning  of  the  improvement  in  1829  to  the  present 
time. 

During  the  past  year  the  west  jetty  has  been  extended  365  feet 

July  1,  1893,  balance  unexpended $12,793.93 

June  30, 1894,  amount  expended  during  fiscal  year 10, 162. 29 

July  1,  1894,  balance  unexpended 2, 631. 64 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 17, 631. 64 

{Amount  (estimated)  required  for  completion  of  existing  project 94, 650. 00 
Amountthat  can  be  profitably  expendedinfiscalyear  endiug.)une30,1896    75, 000.00 
Submitted  in  compliances  M-itli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  1.) 

2.  Pultneyville  Harbor j  New  York. — The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1870  (the  date  of  the  first  appropriation), 
and  proposed  the  construction  of  a  timber  breakwater  running  east- 
ward from  the  west"  shore,  and  then  northward  as  a  jetty  into  the  lake, 
also  an  east  jetty  parallel  to  and  about  200  feet  from  the  west  one,  and 
a  dredged  channel  between  them. 

The  project  was  modified  in  1876  to  provide  for  increased  dredging. 
The  object  of  the  improvement  was  to  provide  a  channel  of  navigable 
width  and  not  less  than  10  feet  deep  through  the  bar  and  into  the 
mouth  of  Salmon  Creek,  which  was  the  harbor.  The  natural  channel 
was  not  mnch  more  than  2  feet  deep. 

In  1884  it  was  proposed,  in  order  to  make  the  dredging  of  perma- 
nent value  and  effect,  to  build  a  sand-tight  structure  parallel  to  the 
breakwater  and  about  100  feet  from  it,  between  it  and  the  beach,  so  as 
to  arrest  the  movement  of  the  beach  sand  and  keep  it  out  of  the  chan- 
nel. 

The  total  amount  exi)ended  to  June  30,  1893,  is  $73,973.a3,  and  has 
resulted  in  the  extension  of  the  jetties  to  the  10-foot  curve  in  the  lake, 
and  in  the  construction  of  about  200  feet  of  sand-tight  bulkhead,  and 
in  a  large  amount  of  dredging  in  the  channel.  The  last  work  of  this 
kind  was  done  by  the  United  States  dredging  plant  belonging  to  this 
district  during  the  month  of  May,  1803.  Ten  thousand  seven  hundred 
and  six  cubic  yards  of  material  was  removed,  forming  a  good  channel 
from  the  lake  between  the  piers  and  up  the  creek  as  far  as  :the  wharves 
and  warehouses.  This  channel  has  a  general  depth  of  about  10  feet  at 
low  water  in  the  lake. 

The  depth  diminishes  somewhat  in  the  extreme  inner  portions  of  the 
harbor  on  account  of  the  rock  bottom. 

A  recent  survey  shows  that  the  sand-tight  bulkhead,  in  its  unfinished 
condition,  is  not  long  enough  to  keep  the  channel  open. 

There  is  some  shoaling  beyond  the  end  of  it.  It  should  be  extended 
to  the  full  length  called  for  by  the  project.  This  expenditure  has 
resulted  in  the  construction  of  1,460  linear  feet  of  pier  and  jetty  work, 
all  of  which  is  now  valuable  and  necessary  to  the  maintenance  of  the 
harbor.  This  work  is  of  timber  filled  with  stone.  The  portion  of  it 
that  is  above  water  is  subject  to  decay.    Its  useful  life  is  from  12  to  16 
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years.  It  must  then  be  renewed.  The  cost  of  renewal  here  is  about 
$11  a  running  foot.  All  of  it  is  now  more  than  11  years  old,  and  most 
of  it  is  over  20  years  old.  It  needs  renewal  and  will  cost  $15,000.  This 
sum  is  not  included  in  the  amount  required  to  complete  the  existiug 
project. 

July  1,  1893,  balance  unexpended $62. 91 

June  30, 1894,  amount  expended  during  fiscal  year 38. 24 

July  1, 1894,  balance  unexpended 24. 67 

Amount  appropriated  by  act  of  August  17, 1894 1, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 1, 524. 67 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  S,  1893. 

(See  Appendix  P  P  2.) 

5.  Harbor  at  Great  Sodus  Bay,  New  Yorlc, — The  earliest  project  for 
the  improvement  of  this  harbor,  adopted  in  1828,  proposed  the  construc- 
tion at  the  mouth  of  the  bay  of  breakwaters  from  the  east  and  west 
shores,  approaching  to  within  600  feet  of  each  other  and  connected  at 
the  opening  with  parallel  jetties  extending  into  the  lake. 

The  subsequent  modifications  were  simply  extensions  of  the  original 
project  to  adjust  it  to  the  increased  demands  of  commerce.  The  pres- 
ent project  was  adopted  in  1882,  the  object  being  to  extend  the  jetties 
to  the  15- foot  curve  in  the  lake,  and  to  dredge  a  channel  between  them 
not  less  than  15  feet  deep  at  extreme  low  water.  The  natural  channel 
at  ordinary  stages  would  admit  vessels  drawing  8  feet. 

The  total  amount  expended  from  1829  to  June  30, 1893,  is  $462,646.80. 

The  amount  expended  from  1881  to  June  30, 1894,  is  $80,823.01. 

The  total  expenditure  has  resulted  in  the  construction  of  a  timber 
breakwater  3,851  feet  in  length,  and  of  two  jetties  1,580  feet  and  1,294 
feet  in  length,  the  west  one  extending  to  the  16-foot  curve  in  the  lake, 
and  the  east  one  to  the  10-foot  curve. 

It  has  also  served  for  the  protection,  preservation,  and  repair  of  these 
works  from  1829  to  the  present  time,  and  for  dredging  from  time  to 
time,  which  has  served  to  maintain  a  channel  of  navigable  width 
between  the  jetties  which  has  varied  at  different  times  from  8  to  16  feet 
in  depth  at  low  water. 

The  present  available  depth  is  not  less  than  13  feet  at  low  water. 
There  are  now  6,800  linear  feet  of  jetties  and  breakwaters  at  this  place 
that  are  valuable  and  necessary  to  the  maintenance  of  the  harbor. 
The  remainder  has  been  absorbed  by  the  advance  of  the  shore  line. 
This  work  must  be  kept  in  repair.  As  it  is  built  of  timber  and  filled 
with  stone,  the  part  above  water  is  subject  to  decay.  Its  life  is  from 
12  to  15  years.  The  cost  of  renewing  the  superstructure  of  the  kind 
used  here  is  about  $11  a  running  foot.  There  are  now  1,426  feet  of  it 
that  are  from  11  to  16  years  old.  It  needs  renewal  and  will  cost  $16,000. 
This  sum  is  not  included  in  the  amount  given  as  required  to  complete 
the  existing  project. 

July  1,  1893,  balance  nnoxpended $3,610.39 

Jnne  30,  1894,  amount  expended  daring  fiscal  year 3, 578. 40 

July  1,  1894,  balance  unexpended 31.99 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15, 031. 99 
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{Amount  (estimated)  required  for  completioTi  of  exiRtin^  project $28,000.00 
Amonnt  that  can  be  profitably  expended  in  fiscal  yenr  ending  June  30, 1896    28, 000. 00 
Submitted  in  couiplianco  with  requirements  of  Rectinns  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  3.) 

4.  ITarhor  at  TAiile  Sodus  Bay^  New  York. — Tlie  first  project  for  the 
improvement  of  this  harbor  was  adopted  in  1829  and  Las  since  been 
variously  modified. 

Tlie  first  ap])ropriation  was  made  in  1852.  The  first  project  proposed 
to  partially  close  the  opening  between  the  bay  and  the  lake  by  lateral 
.dikes  connected  with  two  parallel  jetties  extending  into  the  lake. 

The  present  project,  which  is  simply  an  expansion  of  the  earlier  ones, 
was  adopted  in  1881  and  is  designed  to  afford  a  channel  of  navigable 
width  and  not  less  than  15  feet  deep  at  low  water  by  extending  the 
jetties  and  dredging  between  them.  The  original  entrance  into  the  bay 
had  a  dei)th  of  about  1 J  feet  at  extreme  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1894,  is  $310,818.61. 

The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  June  30,  1894,  is  $82,377.84. 

The  total  expenditure  has  resulted  in  the  construction  of  5,989  feet 
of  dikes  and  jetties,  w^hich  completes  the  dike  work  and  extends  the 
jetties  to  the  i2-foot  curve  in  the  lake.  It  has  also  served  for  the  pro- 
tection, preservation,  and  repair  of  these  works  from  the  time  they 
were  built  to  the  present  time. 

A  narrow  channel  15  feet  deep  has  been  dredged  through  the  hard- 
l)an  bar  across  the  entrance  to  the  channel. 

Of  the  dike  and  jetty  work  some  4,900  linear  feet  is  still  valuable  and 
necessary  to  the  maintenance  of  the  harbor.  The  rest  has  been  absorbed 
by  the  advance  of  the  shore  line. 

This  work  is  built  of  timber  and  filled  with  stone.  The  part  that 
is  above  water  is  subject  to  decay.  Its  useful  life  is  from  12  to  15  years. 
It  must  then  be  renewed.  The  cost  of  renewal  here  is  about  $11  a 
running  foot.  Tliere  is  now  1,692  feet  of  it  that  is  from  11  to  16  years 
old.    It  needs  to  be  renewed  and  will  cost  $19,000. 

This  sum  is  not  included  in  the  amount  given  as  required  to  complete 
the  existing  project. 

July  T,  1893,  balance  unexpended $0,430.35 

June  30, 1894;  amount  expended  during  fiscal  year 6, 308. 19 

July  1, 1894,  balance  unexpended 122. 16 

Amount  appropriated  by  act  of  August  17,  1894 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 8, 122. 16 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    40,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  nud 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  4.) 

.'7.  Oswego  Harbor^  New  York. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  projwsed  to  inclose  an 
area  at  the  mouth  of  the  Oswego  Eiver  by  extending  jetties  from  the 
shore  into,  the  lake,  joining  the  outer  ends  by  a  breakwater,  and  leaving 
an  opening  through  which  to  enter  the  harbor. 

This  project  was  completed  in  1869,  and  ibrms  the  present  inner  har- 
bor. 
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The  present  project  was  adopted  in  1870,  and  consists  of  a  breakwater 
5,800  teet  in  length,  generally  parallel  to  the  old  west  breakwater,  and 
1,100  feet  in  advaiice  of  it.  The  estimated  cost  was  $1,101,082.  This 
estimate,  of  coarse,  did  not  indnde  its  subsequent  repairs  and  main- 
tenance. This  project  was  afterward  modified  by  the  proi>oscd  con- 
struction of  an  east  breakwater  2,700  feet  in  length;  the  reiUiction  to  " 
350  feet  of  the  opening  between  the  east  end  ct  the  west  breakwater  and 
the  north  end  of  the  light-house  pier;  the  construction  of  spurs  along 
the  face  of  the  outer  west  breakwater  to  reduce  tlie  effect  of  accumu- 
lated seas,  and  to  provide  for  deepening  by  dredging  the  inner  harbor 
at  the  mouth  of  the  Oswego  River. 

The  act  of  Congress  of  August  11, 1888,  provided  for  the  removal  of 
the  outer  east  breakwater,  of  which  250  feet  had  been  built. 

This  has  been  done,  and  the  construction  of  an  east  breakwater  now 
forms  no  part  of  the  project. 

In  1890  the  project  was  further  modified  by  providing  for  the  protec- 
tion and  permanent  maintenance  of  an  opening  that  had  been  formed 
by  waves  in  a  storm  through  the  outer  breakwater  near  the  western 
angle,  the  object  of  this  opening  being  to  keep  tlie  water  in  the  harbor 
pure  by  aUowing  a  circulation  through  it,  and  to  provide  another 
entrance  for  sntall  vessels. 

The  natural  entrance  to  the  mouth  of  the  river  was  shallow  and  diffi- 
cult of  access,  and  afforded  very  little  shelter  to  vessels  of  any  consid- 
erable size. 

The  sundry  civil  act  approved  March  3,  1893,  authorized  the  unex- 
pended balance  of  the  current  appropriation  to  be  apx)lied  to  the  removal 
A  rock  within  the  harbor  lines  to  a  uniform  depth. 

A  project  was  therefore  prepared  for  the  removal  of  about  3,000  cubic 
yards  of  solid  rock  from  the  bed  of  the  river  near  its  moutli,  so  as  to 
secure  a  uniform  dei)th  of  15  feet  at  extreme  low  water  in  this  portion 
of  the  harbor.  This  project  was  completed  during  the  present  year  by 
the  removal  of  3,170  cubic  yards,  at  a  Cost  of  88,957.50. 

The  improvement  has  been  very  beneficial  to  the  harbor,  and  has 
given  a  marked  impetus  to  its  commerce. 

The  objet^t  of  all  these  improvements  has  been  to  give  protection  and 
shelter  to  the  city  docks  and  wharves  and  to  the  commerce  of  the  har- 
bor, and  to  make  a  depth  suiUible  for  the  deepest  draft  vessels  on  the 
lake. 

The  total  amount  expended  since  the  adoption  of  the  first  project  in 
1827  is  $1,800,108.12. 

The  amount  exi^endcd  from  the  adoption  of  the  i)resent  project  in 
1870  is  »1, 326,727.42. 

The  total  expenditure  has  resulted  in  the  completion  of  the  original 
project  of  1827  and  in  the  construction  of  the  outer  west  breakwater; 
the  reiluction  to  350  feet  of  the  opening  between  the  east  end  of  this 
breakwater  and  the  north  end  of  tlie  light-house  pier;  the  construction 
and  removal  of  al>out  250  feet  of  the  east  breakwater;  the  completion 
of  two  spur  cribs,  and  the  deepening  of  the  river  mouth  to  a  depth  of 
15  feet  at  low  water;  in  the  securing  of  full  protection  to  the  dock  and 
wharves  west  of  the  river  mouth,  and  channels  of  entrance  16  feet  deep 
and  350  feet  wide  to  the  inner  and  outer  harbors,  and  in  securing 
increased  dei>th  in  the  inuer  harbor. 

In  addition,  the  various  works  have  been  cared  for  and  maintained 
and  the  i)erishable  portions  renewed,  when  necessary,  from  the  begin- 
ning of  the  work  in  1829  to  the  present  time. 

The  operations  of  the  fiscal  year  have  been  the  rock  excavatipf^^fi^e 
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described  and  certain  necessary  repairs  to  the  breakwater  and  the 
plant  belonging  to  the  work. 

The  outer  breakwater  suffered  a  serious  injury  from  storms  during 
the  past'  winter.  Fortunately  the  injuries  are  confined  to  a  single 
place,  just  west  of  the  second  spur  crib. 
.  The  breakwater  is  practically  breached  at  this  point  for  a  length  of 
36  feet.  It  will  have  to  be  rebuilt  here  from  the  foundation  up.  The 
estimated  cost  is  $10,000. 

There  has  been  constructed  here  8,776  linear  feet  of  piers  and  break- 
waters, of  which  6,465  feet  is  valuable  and  necessary  to  the  maintenance 
of  the  harbor.    The  rest  has  been  superseded  by  the  later  works. 

It  is  all  built  of  timber  and  filled  with  stone.  The  part  above  water 
is  subject  to  decay.    Its  useful  life  is  from  12  to  15  years. 

The  superstructure  required  here  is  very  expensive  owing  to  its 
exposure.     It  cost  about  $40  a  running  foot. 

There  is  now  3,716  feet  of  it  here  that  is  firom  11  to  16  years  old.  It 
needs  to  be  renewed,  and  will  cost  $150,000. 

This  sum  is  not  included  in  the  amount  given  as  required  to  complete 
the  existing  project. 

July  1,1893,  balance  unexpended ; $18,818.12 

June  30,  1894,  amount  expended  during  fiBcal  year 13,296.54 

July  1,  1894,  balance  unexpended .- »..       5, 522. 58 

July  1,  1894,  outstanding  liabilities 120.12 

July  1,  1894,  balance  available 5,402.46 

Amount  appropriated  by  act  of  August  17,  1894 37, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 42, 402. 46 

{Amount  (estimated)  re(}uired  for  completion  of  existing  project 58, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  58, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  P  6.) 

6.  Harbor  at  Sacketts  Harbor ^  N.  Y, — The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1881,  and  proposed  the  deepening  of  the 
harbor  by  dredging  over  an  area  of  about  15  acres  to  a  depth  of  12 
feet  at  low  water.  The  depth  previously  existing  was  less  than  8  feet 
over  a  large  part  of  this  area. 

In  1826  and  1828  the  sum  of  $6,000  was  expended  in  clearing  and 
deepening  this  harbor.  The  total  amount  expended  from  1826  to  Jime 
30,  1894,  is  $14,682.26. 

The  amount  expended  from  the  adaption  of  the  present  project  to 
June  30, 1894,  is  $8,682.26,  and  has  resulted  in  the  removal  of  24,010 
cubic  yards  of  sand-,  mud,  and  gravel  from  the  harbor,  and  in  the  con- 
struction of  a  stake  and  fascine  dike  164  feet  in  length,  with  a  mooring 
crib  18  feet  square  at  its  extremity  to  shelter  the  basin  and  exclude 
gravel  drift  from  it.  With  the  completion  of  this  work  the  harbor  has  a 
depth  of  12  feet  at  low  water  over  about  6  acres  of  its  area,  except  in 
a  small  place  where  the  presence  of  rock  in  place  limited  the  depth  to 
a  little  less  than  12  feet. 

July  1,  1893,balance  unexpended $411.26 

June  30,  1894,  amount  expended  during  fiscal  year 93. 52 

July  1,  1894,  balance  unexpended 317. 74 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30;  1895 5, 317. 74 

(See  Appendix  P  P  6.)  ^  Qi^'^^^  ^y  V^OOglC 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  VERMONT  AND  NORTHERN 

NEW  YORK. 

This  district  was  in  the  charge  of  Capt.  Smith  S.  Leach,  Corps  of 
Engineers;  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Skoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  New  York. — The  act  of  August  11,  1888,  provided  for  a  survey 
of  the  shoals  described,  which  being  made,  a  report  was  submitted 
July  2, 1889,  and  i>rinted  in  the  Annual  Report  of  the  Chief  of  Engi- 

•  neers,  1889,  pages  2463  and  2404.  The  estimate  of  cost  was  $43,305  for 
a  total  volume  of  2,077  cubic  yards  of  rock  to  be  removed,  affording 
a  draft  of  18  feet  at  low  water. 

Appropriations  of  $5,000  in  1890  and  $10,000  in  1892  were  made. 
Two  contracts  already  completed  have  accomplished  the  removal  of  the 
two  smaller  of  the  three  shoals  included  in  the  project.  Two  outlying 
spurs  of  one  of  these  shoals,  ijot  detected  by  the  first  survey,  have 
been  included  in  the  project,  increasing  it  to  2,627  cubic  yards,  and  a 
pro  rata  revised  estimate  of  $54,772  has  been  adopted. 

July  1,  1893,  balance  unexpended $6,711.01 

June  30,  1894,  amount  expended  during  fiscal  year 3, 524. 51 

July  1,  1894,  balance  unexpended 3,186.50 

Amount  appropriated  by  act  of  August  17,  1894 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 11, 186. 50 

{Amount  (estimated)  required  for  completion  of  existing  project 31, 772. 00 
Amouut  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896    31, 772. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893; 

(See  Appendix  Q  Q  1.) 

2.  Ogdensburg  Harbor,  New  York. — Theimprovementof  thisharborhas 
been  carried  on  under  three  successive  projects,  covering  substantially 
the  same  area,  but  providing  for  a  progressive  deepening  to  meet  the 
increasing  demand  of  commerce  for  draft  of  water.  The  last  of  these 
projects,  now  in  progress  of  execution,  was  adopted  in  1890,  and  con- 
templates the  deepening  of  the  channels  leading  from  the  deep  water 
of  the  St.  Lawrence  River  and  along  the  city  front  to  16J  feet  at  extreme 
low  water,  at  an  estimated  cost  of  $158,950.  Prior  to  improvement, 
depths  of  5  to  12  feet  prevailed  along  the  city  front.  There  is  now  a 
channel  150  feet  wide  with  a  clear  depth  of  16^  feet  at  extreme  low 
water  along  the  greater  part  of  the  city  front,  with  two  entrances  of 
equal  or  greater  depth  from  the  river.  Under  the  last  contract,  com- 
pleted during  the  present  fiscal  year,  the  150-foot  channel  has  been 
extended  to  and  across  the  mouth  of  the  Oswegatchie  and  a  narrow 
cut  has  been  run  along  -each  side  of  that  stream  to  reach  important 
terminals. 

July  1,  1893,  balance  unexpended $44,694.01 

June  30,  18S4,  amount  expended  during  tiscal  year 43, 746. 91 

July  1,  1894,  balance  unexpended 947. 10 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 20, 947. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 56,  950. 00 
Amountthatcanbeprotitably  expended  in  fiscal  year  ending  June  30, 1896    56, 950. 00 
Submitted  in  compliance  with  requirements  of  nections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  Q  2.)  Digitized  by  V^OOglc 
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5.  Breakwater  at  Rouse  Pointy  Lake  Champlainy  New  York. — ^The  fwo- 

ject  for  this  improvement  was  adopted  in  1885,  and  comprised  a  sti-aight 
breakwater  composed  wholly  of  stone,  with  a  total  lenp^th  of  about  2,000 
feet,  reaching  the  18-foot  curve  in  the  lake.  The  estimated  cost  was 
f  110,0(10,  or  $55  per  linear  foot. 

Appropriations  made  in  1885,  1886,  1888,  1890,  and  1892,  aggregated 
|98,o00,  and  under  contracts  of  corresponding  years  the  breakwater 
has  been  com])leted.  Its  total  length  is  1,835  feet,  the  18  foot  curve 
having  drawn  inshore  since  the  preliminary  survey  on  which  the  esti- 
mate was  based.  The  actual  expenditures  divided  by  this  length  gives' 
a  cost  per  linear  foot  of  less  than  $54,  as  compared  with  $35  estimated 
nine  years  ago. 

July  1.  1893,  balunco  unexpended $10,269.11 

June  30,  1894,  amount  exponded  during  fiacal  year 10, 203. 40 

July  1,  1894,  balance  unexpended 65.71 

(See  Appendix  Q  Q  3.) 

4.  Great  Chazy  River^  New  York, — A  survey  of  this  stream  from  its 
mouth,  on  Lake  Champhiin,  to  Champlain  village  was  provided  for  in 
the  act  of  1888.  The  report  made  was  printed  in  the  Keport  of  the 
Chief  of  Engineers  for  1889,  page  2466. 

The  project  adopted  was  to  dredge  a  channel  between  the  points 
named  in  the  act  40  feet  wide  and  5  feet  deep,  at  a  cost  of  $18,000.  The 
act  of  1S90  appropriated  $10,000  to  this  improvement,  which  was 
expended  under  contract  in  accordance  with  the  project. 

An  appropriation  of  $5,000  was  made  in  the  act  of  1802,  which  has 
been  expended  under  contract  during  the  present  fiscal  year. 

July,  1,  1893,  balance  unexpended $4,969.83 

June  30,  1894,  aniouut  expended  during  fiscal  year 4, 630. 48 

July  1,  1894,  balance  unexpended 339.35 

Amount  appropriated  by  act  of  Aug^ist  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30,  1895 3, 339. 35 

(See  Appendix  Q  Q  4.) 

5.  Flattshurg  Harbor^  New  York. — This  work  has  been  intermittently 
prosecuted  sincje  183C.  Under  the  project  then  adopted,  aiid  subse- 
quent modifications,  a  breakwater  of  a  permanent  and  substantial 
character,  1,850  feet  in  length,  has  been  completed.  This  structure  is 
believed  to  afi'ord  suflicient  shelter  for  the  present  needs  of  coinmerca 
In  addition  to  the  breakwater,  some  dredging  has  been  done  in  the 
anchorage  and  a  short  length  of  wasting  beach  has  been  protected. 
The  total  cost  of  the  improvement  has  been  8122,412.03. 

July  1,  1893,  balance  uuexpended « $267.97 

July  1 ,  1894,  balance  unexpeuded 267. 97 

(See  Appendix  Q  Q  5.) 

6.  Burlington  Harbor^  Vermont, — This  improvement  dates  from  1836, 
modifications  of  the  oiiginal  plan  having  been  made  from  time  to  time 
so  as  to  afford  adequate  j^rotection  to  the  increasing  commercial  and 
shipping  interests  of  the  harbor.  The  last  modification,  made  in  1886, 
provides  for  further  extension  of  the  breakwater,  both  to  the  north  and 
to  the  south,  with  its  gradual  withdrawal  as  it  is  prolonged,  into  water 
about  30  feet  deei>,  instead  of  38  feet  deep,  so  as  to  reduce  the  cost 

The  old  parts  of  the  superstructure  are  much  decayed,  and  the  bal- 
Mice  of  the  appropriation  of  September  19,  1890,  $15,565.65,  will  be 
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expended  in  repairs,  as  also  tbe  additional  funds  asked  for,  if  appro- 
priated* 

July  1,  1893.  balance  unexpended $15,691.83 

June  30,  1894,  amount  expended  during  fiscal  year 126. 18 

July  1,  1894,  balance  unexpended 15, 565. 65 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 25, 565. 65 

f  Amount  (estimated)  required  for  completion  of  existin/BT  project 129,000.00 

I  Amount  that  can  be  profitably  expended  in  hscal  year  ending  .lune  30, 1896    ^,  000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  :^  of  nver  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  Q  Q  C.) 

7.  Otter  Creeky  Vermont, — Tbe  object  of  this  improvement  is  to  afford 
a  channel  of  navigable  width  and  a  depth  of  H  feet  at  low  water  from 
tbe  town  of  Vergeimes,  Vt.,  to  Lake  Champlain.  The  original  project 
was  adopted  in  1872,  and  was  estimated  to  cost  958,14(>.  In  1882  sur- 
veys developed  tbe  fact  that  rock  in  situ  would  be  encountered  within 
the  proposed  limits  of  width  and  depth,  and  tbe  estimate  was  increased 
to  $73,748.40.  In  1884  a  relocation  of  the  channel  at  Bull  Brook  Bend 
avoided  a  part  of  tbe  rock  excavation,  reducing  tbe  cost  by  about  8500, 
and  the  lower  prices  which  have  prevailed  in  recent  years  have  insured 
the  completion  of  tbe  jirojecrt  for  less  than  tbe  revised  estimate  of  1882. 

Occasional  expenditures  for  maintenance  will  doubtless  be  required. 
It  has  been  found  necessary  to  repeat  operations  at  Bull  Brook  Bend, 
and  it  is  quite  probable  that  accretions  will  again  occur  on  tbe  sboals 
there  and  elsewhere  during  the  season  of  freshets.  Such  costs  of  main- 
tenance will  notj  it  is  believed,  be  excessive  in  relation  to  tbe  first  cost 
of  tbe  improvement,  and  they  will  be  very  small  as  compared  with  the 
traffic  benefited. 

During  the  fiscal  year  a  contract,  made  under  the  act  of  1892,  for 
ro(^k  ex(*avatiou  near  the  reform  school  was  satisfactorily  executed. 
The  completed  channel  has  now  reached  the  puolic  landing,  and  tbe 
amount  yet  to  be  appropriated  under  tbe  revised  estimate  will  suffice 
to  complete  tbe  project. 

Tbe  appropriations  to  date  have  aggregated  $51,500,  which,  deducted 
from  the  estimate  of  $73,748.40,  leaves  a  balance  of  .$22,248.40. 

J  uly  1,  1893,  balance  unexpended $9, 740. 25 

.June  30,  1891,  jimouut  expended  during  fiscal  year 8,188.88 

July  1 ,  1894,  1»alnnce  unexpended 1,  r>51.  37 

Amount  Hppr«>priated  by  act  of  Angnst  17,  1894 5, 000. 00 

Amount  nvailablo  for  fiscal  year  ending  June  30,  1895 6, 551. 37 

C  Anionut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896     15, 000.00 
<  Submitted  in  compliance  with  reqnirenieuts  oi  section  2  of  river  and 
(     barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  Q  7.) 

8.  Ticonderoga  River^  yew  York. — The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  aflford  a  cbannel  of  navip:able 
width  and  a  h^ist  depth  of  8  feet  at  low  water  from  Ticonderoga  village 
to  Lake  Champlain,  a  distance  of  about  2  miles.  Tbe  original  estimated 
cost  of  the  improvement  was  $42,516. 

Tbe  iippropriation  of  September  19,  1800,  82,000,  was  expended  under 
contr^t,  and  oi>erati(ms  consisted  in  dredging  and  removal  of  8,131 
cubic  yards  of  material  from  sboals  near  the  moutbi^feJtJ^^tJJO^^lC 
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The  work  done  under  the  small  appropriation  of  18d0  was  of  substan- 
tial benefit,  though  it  has  lost  some  of  its  efficacy  through  deteriora- 
tion. 

{Amount  (estimated)  required  for  completion  of  existing  project $26,016.00 
Amountthat  can  be  profitably  expended  in  fiscal  yearending  June30,1896.     26, 016. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  Q  8.) 

9,  Karroic8  of  Lake  Champlainj  J^ew  York  and  Vermont. — The  original 
project  for  this  work  was  adopted  in  1885,  and  had  for  its  object  the 
removal  of  such  obstructions  in  the  channel  between  Whitehall,  N.  Y., 
and  a  point  a  mile  below,  known  as  the  Elbow,  as  would  afford  a  least 
depth  of  12  feet  with  a  least  width  of  150  feet,  and  the  dredging  of  the 
channel  ajong  Cedar  Mountain  and  across  Kenyon  Bay  so  as  to  afford 
a  least  depth  of  12  feet  and  a  width  of  200  feet.  The  estimated  cost 
was  $80,000. 

Under  appropriations  in  1886  and  1888,  aggregating  $45,000,  the  proj- 
ect was  completed,  and  the  resulting  channel  being  found  deficient  in 
width  at  certain  sharp  bends,  a  supplementary  project  was  adopted, 
involving  dredging,  at  an  estimated  cost  of  $21,000. 

The  act  of  1892  contained  an  appropriation  of  $18,500,  making,  with 
the  balance  in  hand,  a  sum  sufficient  to  complete  the  project,  which  was 
placed  under  contract. 

As  the  work  apparently  necessary  at  tie  points  named  in  the  con- 
tract did  not  reach  the  estimated  quantities,  a  considerable  balance  of 
funds  remains  available  for  relief  at  other  localities  when  it  may  be 
needed. 

July  1, 1893,  balance  unexpended $20,761.16 

June  30, 1894,  amount  expended  during  fiscal  year 15, 162. 35 

July  1, 1894,  balance  unexpended 5, 598. 81 

(See  Appendix  Q  Q  9.) 

PACIFIC    COAST. 
IMPROVEMENT   OF   OAKLAND   HARBOR,   CALIFORNIA. 

This  work  was -in  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engi- 
neers, with  Lieut.  Clement  A.  F.  Flagler,  Corps  of  Engineers,  under  his 
immediate  orders. 

The  principal  features  of  this  improvement  as  originally  projected 
are  (1)  two  mid-tide  training  walls  of  rubble  stone  extended  from  the 
shore  westward  into  San  Francisco  Bay  about  2  miles;  (2)  a  connection 
by  a  canal  IJ  miles  in  length  with  the  estuary  of  San  Leandro;  (3)  a 
dam  at  the  mouth  of  this  estuary;  (4)  dredging  of  basins  and  channels 
to  give  a  depth  of  20  feet  at  low  tide,  which  at  high  tide  will  accom- 
modate vessels  of  the  largest  class. 

Two  modifications  of  the  original  project  have  been  adopted,  namely, 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet,  and  to  raise 
the  height  of  jetties  from  half-tide  level  to  full  high  water. 

In  the  original  condition  of  the  entrance  the  low-water  channel  depth 
was  about  2  feet,  admitting  at  time  of  high  tide  vessels  drawing  6  to  8 
feet  of  water.  The  present  navigable  condition  is  a  convenient  chan- 
nel from  the  Bay  of  San  Francisco  to  and  along  the  city  front  300  feet 
in  width  and  14  feet  in  depth  at  low  water,  admitting  vessels  at  high 
water  of  19  feet  draft. 
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The  channel  in  the  upper  bay  is  200  feet  wide  and  8  feet  deep  at  low 
water.    These  depths  have  been  well  maintained  during  the  year. 

The  amount  expended  to  June  30, 1893,  is  $1,551,644.14. 

The  contract  not  yet  fulfilled,  under  which  operations  of  last  year 
-were  conducted,  calls  for  a  low-water  depth  of  20  feet  for  a  distance  of 
4,600  feet  in  front  of  Oakland.  This  is  a  mean  increase  of  about  5  feet 
in  depth,  nearly  one-half  of  which  has  been  secured,  the  remainder  to 
follow  in  the  next  few  months,  after  which  it  is  expected  to  extend  the 
depth  of  20  feet  to  San  Francisco  Bay. 

Quantities  of  work  done  during  tJie  year. — The  amount  of  dredging  is 
144,854  cubic  yards,  of  which  109,765  cubic  yards  was  dug  in  the  city- 
fiont  channel  and  35,089  cubic  yards  was  dug  in  the  Brooklyn  Chan- 
nel. 

The  South  Jetty  was  raised  and  faced  with  13,669  tons  of  stone  and 
TTith  laying  28,206  square  feet  of  dry  masonry. 

The  contemplated  operations  for  the  coming  year  are  to  extend  the 
20-foot  channel  westward;  to  enlarge  the  entrance  to  the  canal,  and  to 
extend  the  South  Jetty,  dependent  upon  the  amount  of  available  funds. 

July  1, 1893,  balance  nnexpended $132,955.86 

J  nne  30,  1894,  amount  expended  daring  fiscal  year 67, 965. 95 

July  1,  1894,  balance  unexpended 64,989.91 

July  1,  1894,  outstanding  liabilities $9,008.68 

July  1,  1894,  amount  covered  by  uncompleted  contracts 54, 094. 00 

63,102.68 

July  1,1894,  balance  available 1,887.23 

Amount  appropriated  by  act  of  August  17,  1894 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 101, 887. 23 

f  Amount  (estimated)  required  for  completion  of  existing  project 741, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  300, 000. 00 
]  Submitted  in  compliance  with  requirements  of*^  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  1.) 

IMPBOVEMENT   OF  RIVERS.  AND    HARBORS    IN    SOUTHWESTERN    ARI- 
ZONA AND   IN  CALIFORNIA  SOUTH   OF   SAN   FRANCISCO. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  with  Lieut.  Charles  L.  Potter,  Corps  of  Engineers, 
under  his  immediate  orders. 

1.  Napa  Biver^  California. — The  project  for  this  improvement  is  to 
clear  the  river  of  snags  and  the  banks  of  overhanging  trees  liable  to 
interfere  with  navigation  and  to  dredge  a  channel  through  the  bars 
between  Carr  Bend  and  Vernon  Mills  in  the  immediate  vicinity  of  Napa 
City. 

Work  upon  this  improvement  was  commenced  in  1889.  The  river 
was  cleared  of  snags  and  the  channel  was  dredged  from  Carr  Bend  to 
the  highway  bridge  at  Third  street.  This  work,  completed  three  years 
ago,  left  the  river  in  good  boating  condition.  A  survey  made  last  year 
for  the  purpose  of  establishing  harbor  lines  shows  that  this  dredged 
channel  has  been  almost  entirely  obliterated,  owing  to  material  brought 
down  from  the  upper  reaches  of  the  river  during  the  winter  floods.  It 
is  not  considered  that  any  improvement  effected  will  be  i)ermanent.  as 
a  channel  dredged  one  season  is  liable  to  be  tilled  up  during  the  floods 
of  the  succeeding  winter.  As  ordinary  tides  rise  5  feet  and  spring 
tides  above  7,  it  is  possible  with  a  moderate  amount  of  dredging  from 
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tiino  to  time  to  maintain  a  good  navigable  condition  of  the  channel  for 
the  class  of  boats  that  engage  in  the  trade. 

The  original  estimated  cost  of  this  improvement,  made  in  1885,  ^nras 
$27,500,  of  which  *17,500  has  been  appropriated  and  $17,480.(55 
expended. 

A  Board  of  Engineer  OflScers  was  convened  by  Special  Orders,  No. 
28  from  Headquarters,  Corps  of  Engineers,  July  14,  1803,  for  the  pur- 
pose of  establishing  harbor  lines  at  Kapa  City.  The  Boaid  submitted 
its  report  Octobt^r  5,  1803,  and. the  lines  recommended  received  the 
approval  of  the  Secretary  of  War  October  18,  following. 

July  1, 1893,  balance  unexpended $19. 35 

July  1, 1891,  balance  unexpended 19. 35 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 4, 019. 35 

{Amount  (estimated)  required  for  completion  of  existing  project 6,  OCO.  00 
Amount  tlnit  can  be  profitably  expended  in  fiscal  year  endinix'juue  30, 1896      6,  OOO.  00 
Submitted  in  complinnce  with  the  reqiiirementsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  fruudry  civil  act  of  March  3, 1893. 

(See  Appendix  S  S  1.) 

2.  Be<hcood  Crceic,  California. — The  improvement  is  a  continuation  of 
that  heretofore  carried  on  under  appropriations  made  for  the  improve- 
ment of  Ke<lwoo(l  Harbor.  The  creek  has  been  dredged  several  times, 
the.  objeot  being  to  provide  a  channel  50  feet  wide  and  3  feet  deep  at 
mean  low  tide  from  the  lower  end  of  the  Tannery  Bend  to  the  wharves 
at  Kedwood  City.  From  the  Tannery  Bend  to  the  Bay  of  San  Fran- 
cisco there  is  at  all  stages  of  the  tide  a  channel  of  sufficient  depth  for 
the  class  of  vessels  engaged  in  the  trade. 

No  work  was  done  during  the  past  year  and  none  is  contemplated 
during  the  coming  season.  It  is  not  possible  to  maintain  a  good  chan- 
ni'l  through  the  stretch  in  question  except  by  constant  dredging,  as 
there  is  always  a  tendency  to  retiUing,  due  to  local  causes. 

No  appropriation  is  asked  for  the  coming  fiscal  year.  Funds  may  be 
needed  in  the  future  to  continue  the  improvement  should  the  commerce 
of  Kedwood  City  justify  the  expenditure. 

The  total  amount  appropriated  for  dredging  at*  Redwood  is  $23,400, 
of  which  §8,000  was  for  Kedwood  Creek,  and  the  total  amount  expended 
to  the  close  of  the  fiscal  year,  including  outstanding  liabilities,  is 
$23,380.41). 

July  1, 1K93,  balance  unexpended $13. 51 

July  1, 18D4,  balance  unexpended 13. 51 

(See  Appendix  S  S  2.) 

3.  San  Taixh  Obispo  Harbor^  California. — The  project  for  the  improve- 
ment of  this  harbor  is  intended  to  protect  the  anchorage  and  wharf  at 
Port  Harford  by  the  construction  of  a  breakwater  on  Whaler  Keef, 
extending  from  Point  San  Luis  to  Whaler  Island  and  thence  to  a  point 
where  the  outer  reef  rises  above  high  water.  The  total  length  of  the 
structure  when  com])leted  will  be  about  2,300  feet.  This  limitation  as 
to  length  was  fixed  by  the  provisions  of  the  act  authorizing  the  origi- 
nal survey  and  estimate.  The  breakwater  will  rise  to  a  height  of  6  feet 
above  high  water,  with  a  thickness  on  top  of  20  feet,  and  with  such 
slopes  in  front  and  rear  as  may  be  assumed  under  the  actiou  of  the 
seas. 

At  the  closeof  the  lastfiscal  year  that  part  of  the  breakwater  between 
the  point  and  the  island  had  been  practically  completed,  and  work  had 
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been  commenced  upou  the  extension  on  the  oater  reef  and  carried  for 
a  length  of  abont  MO  feet. 

Operations  were  continued  during  the  last  season  until  tlie  12th  of 
.  October,  when  a  severe  storm  with  heavy  seas  completely  wrecked  the 
contractor's  outfit  on  the  breakwater  and  cauj^ed  a  suspension  of  woi*k 
for  the  winter.  At  that  time  the  structure  had  been  exteiidc<l  a  further 
distance  of  about  170  feet.  The  seas  knocked  over  the  top  stones  for  a 
length  of  about  100  feet  from  the  outer  end,  but  left  the  remainder  of 
the  structure  practically  uninjured.  Operations  were  conmienced 
recently  under  an  extension  of  time  granted  the  contractor  and  con- 
tinued to  the  end  of  the  year.  Tlie  total  amount  of  stone  placed  in  the 
breakwater  during  the  last  year  was  9,620.5  tons. 

During  the  coming  season  operations  will  be  carried  on  under  the 
present  contract  and  with  such  funds  as  will  be  made  available. 

Owing  to  the  condition  of  heavy  seas  and  winds  that  usually  prevail 
at  the  locality,  rendering  it  difiicult  and  exi)ensive  to  carry  on  the  work 
nnless  extensive  plants  are  provided,  and  which  the  small  appropria- 
tions will  not  justify,  the  officer  in  charge  leuews  his  recommendation 
for  suitable  api)ropriations  to  continue  the  work. 

The  total  amount  ai)propriated  for  this  improvement  is  $95,000,  and 
the  total  amount  expended  to  close  of  fiscal  year,  including  outstand- 
ing liabilities,  is  $84,900.48. 

July  1,  1893,  balance  unexpended • $28,916.26 

Jane  iJO,  1894,  amount  expended  during  fiscal  year 17,  739.  fc7 

Julv  1,  1S94,  balance  unexpended 11,176.39 

July  1,  1894,  outstaudinff  liabilities $1,  ()82. 87 

July  1,  1894,  amouut  covered  by  uncompleted  contracts 10, 021. 43 

11,104.30 

July  1,  1894,  balance  available 72.09 

▲mount  appropriated  by  act  of  Ang^iat  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30,  1895 40, 072.  09 

{Amount  (estimated)  required  for  completion  of  existiup  project 468,  660. 00 
Amouut  that  can  l>e  profitably  ©xpeude*l  in  fiscal  year  ending  J  une  30, 1896  150,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  S  3.) 

*i.  Wilmington  Harbor^  California. — Previous  to  the  conimencement  of 
this  improvement  in  1871,  there  was  a  depth  of  less  tlian  2  feet  at  low 
tide  at  the  entrance.  Vessels  anchored  in  the  open  roadstead  outside 
and  transferred  their  freight  by  lighters  to  the  wharves  inside.  Since 
the  above  date  the  operations  of  jetty  construction  and  dredging  have 
secured  a  depth  of  about  14  feet  at  mean  low  tide  at  the  entrance  and 
about  16  feet  in  the  channel  inside,  with  lesser  depths  along  portions  of 
the  wharf  fronts. 

The  original  project  contemplated  gaining  a  depth  of  10  feet  at  mean 
low  tide  at  the  entrance.  This  having  been  accomplished  in  1881  a 
further  project  was  presented  for  increasing  the  deptli  to  16  feet  at 
same  stage,  which  would  permit  vessels  drawing  from  20  to  22  feet  to 
enter  at  high  tide.  Up  to  June  30, 1893,  there  had  been  expended  upon 
this  im[)rovoment  $918,238.88,  and  a  depth  of  about  14  feet  had  been 
gained  at  the  entrance  and  about  16  feet  inside. 

Work  during  the  past  year  has  consisted  in  raising  the  east  jetty 
just  within  Deadmans  Island,  in  further  extending  this  jetty  425  feet 
beyond  the  island,  and  in  raising  and  extending  the  west  jetty.    The 
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stone  for  this  work  was  delivered  under  a  contraqt  made  the  previous 
year  and  the  work  was  done  by  hired  labor  with  the  plant  owned  by 
the  Government.  Surveys  of  the  entrance  and  inner  harbor  were  com- 
pleted and  borings  were  made  to  determine  the  character  of  the  under- 
lying strata  at  the  entrance,  with  a  view  to  future  operations. 

The  depth  of  14  leet  at  the  entrance  has  been  maintained  and  the 
channel  is  apparently  undergoing  improvement.  The  ship  Forest  Queen 
entered  the  harbor  on  the  15th  of  May  drawing  18.9  feet,  the  stage  of 
tide  being  5.6  feet.  Owing  to  shallow  depths  along  portions  of  the 
wharf  fronts  she  was  unable  to  unload  except  at  the  higher  stages  of 
tide. 

The  change  of  depths  at  the  entrance,  due  to  the  extension  of  the 
jetties,  takes  place  very  slowly,  so  that  it  is  not  possible  to  predict  when 
the  depth  of  16  feet  contemplated  will  be  obtained.  Appropriations 
made  in  the  future  will  be  expended  in  increasing  the  depth  at  the 
entrance  and  in  dredging  the  interior  basin  between  harbor  lines. 

The  total  amount  appropriated  for  this  work  is  $955,000  and  the 
total  amount  expended  to  close  of  fiscal  year,  including  outstanding 
liabilities,  is  $950,213.68. 

July  1,  1893,  balance  unexpended $38,880.48 

June  30,  1894,  amount  expended  during  fiscal  year 34, 019. 16 

July  1,  1894,  balance  unexpended 4, 861. 32 

July  1,  1894,  outstanding  liabilities 75. 00 

July  I,  1894,  balance  available , 4,786.32 

(See  Appendix  S  S  4.) 

5.  San  Diego  Harbor^  California. — Before  the  adoption  of  the  present 
praject  the  work  carried  on  had  for  its  object  the  preservation  of  the 
harbor,  which  was  being  injured  by  the  deposition  of  material  brought 
down  the  San  Diego  River  during  flood  stages.  A  dike  was  built 
across  the  mouth  of  the  river  and  a  new 'channel  cut,  causing  the  river 
to  empty  into  False  Bay.    This  work  was  completed  in  1876. 

The  present  project  contemplates  the  preservation  and  repair  of  the 
above  dike,  the  deepening  of  the  channel  over  the  bar  by  the  construc- 
tion of  a  jetty  on  Zuninga  Shoal,  so  as  to  secure  a  depth  of  26  feet  at 
mean  low  tide,  and  the  deepening  of  the  channel  through  the  middle 
ground  just  within  the  entrance  to  the  harbor. 

Jetty. — Work  was  commenced  upon  the  jetty  in  August  last,  under 
contract  with  Silas  R.  Smith,  and  continued  until  the  end  of  the  year. 
The  work  done  consisted  in  a  strong  stone  revetment  about  1,000  feet 
in  length  along  the  shore  of  North  Coronado  Island,  from  whence  the 
jetty  starts;  the  construction  of  2,464.5  feet  of  double-track  trestle 
along  Zuninga  Shoal;  the  completion  of  the  jetty  to  high  water  for  a 
length  of  1,860  feet,  to  low  water  for  196  feet  additional,  and  a  brush 
and  stone  foundation  for  a  further  distance  of  418  feet. 

The  works,  as  far  as  constructed,  have  had  no  eflfect  upon  the  bar 
depth,  and  none  is  expected  until  the  jetty  shall  have  been  extended 
a  considerable  distance  seaward,  so  as  to  direct  the  tidal  flow  over  the 
bar. 

During  the  coming  season  work  will  be  continued  upon  the  construc- 
tion of  tlie  jetty  to  extent  of  the  funds  made  available.  Under  the 
above-mentioned  contract  there  is  yet  to  be  delivered  about  4,600  tons 
of  rock  for  the  jetty. 

Middle  ground. — No  work  was  done  at  this  point  during  the  past 
year.    The  channel  depth  remains  the  same  as  last  reported,  viz,  16^ 

Digitized  by  V^OOQ IC 


RIVER   AND   HARBOR   IMPROVEMENTS.  397 

feet.  It  is  not  contemplated  to  take  up  the  dredging  again  nntil  the 
jetty  shall  have  been  extended  sufficiently  far  to  cut  off  the  movement 
of  sand  over  Zuninga  Shoal,  and  thereby  permit  a  permanent  channel 
to  be  made  and  maintained  at  the  middle  ground  by  dredging. 

Bike. — This  work  is  in  good  condition.  It  will  be  examined  from 
time  to  time  and  such  repairs  as  appear  necessary  will  be  made. 

The  total  amount  appropriated  for  the  dike  at  San  Diego  Harbor 
since  1875  is  $82,500,  and  the  total  amount  expended  is  $82,085.37. 

For  the  jetty  and  middle  ground  $110,000  has  been  appropriated,  and 
the  amount  expended,  including  outstanding  liabilities,  is  $92,408.11. 

Jnly  1, 1893,  balance  unexpended $88,732.15 

Jnne  30^  1894,  amount  expended  during  fiscal  year 55, 810. 50 

July  1, 1894,  balance  unexpended 32,921.65 

July  1, 1894,  outstanding  liabilities $14, 915. 13 

July  1, 1894,  amount  covered  by  uncompleted  contracts 15, 148. 34 

30,063.47 

July  1, 1894,  balance  available 2,858.18 

Amount  appropriated  by  act  of  August  17, 1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 52, 858. 18 

{Amount  (estimated)  required  for  completion  of  existing  project 234, 000. 00 
Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  S  5.) 

6.  Colorado  and  Oila  rivers  at  Fuina^  Ariz. — The  river  and  harbor  act 
of  Jnly  13, 1892,  made  an  appropriation  of  $10,000  for  improving  the 
Colorado  Eiver  and  provided  for  "the  construction  of  a  levee  along  the 
Gila  Eiver  near  its  junction  with  the  Colorado  so  as  to  confine  the 
waters  to  the  channels  of  said  rivers."  After  surveys  had  been  made 
and  the  right  of  way  obtained,  specifications  were  issued  and  proposals 
were  invited  for  the  construction  of  the  proposed  levee.  A  contract 
was  entered  into  September  19, 1893,  with  Baker  &  McKeone,  the  low- 
est bidders,  at  a  priceof  12 J  cents  per  cubic  yard.  Work  was  commenced 
in  October,  1893,  and  completed  the  following  January.  The  total 
amount  of  material  placed  in  the  levee  was  53,807  cubic  yards.  The 
levee  is  about  3,400  feet  long  and  has  a  crown  of  8  feet  and  slopes 
inside  and  outside  of  1  on  2  and  1  on  3,  respectively.  It  runs  from  Pen- 
itentiary Hill,  following  a  slough  along  the  eastern  boundary  of  Yuma, 
and  terminates  where  the  embankment  of  the  Southern  Pacific  Rail- 
road crosses  Seventh  street,  near  Gila  street.  In  constructing  the  levee 
advantage  was  taken  of  an  old  levee  line  located  by  the  village  author- 
ities several  years  before,  as  the  main  object  to  be  fulfilled,  viz,  the 
protection  of  Yuma  against  floods,  could  be  obtained  at  less  cost  by 
following  this  line  rather  than  a  longer  one  along  the  Gila  River. 

The  work  is  in  good  condition. 

The  total  amount  appropriated  for  this  improvement  is  $10,000,  and 
the  total  amount  expended  is  $9,040.09. 

Jnly  1,  1893,  balance  nnexpended $9,503.07 

Jnne  30,  1894,  amount  expended  during  fiscal  year 9,143. 16 

July  1,  1894,  balance  unexpended 359.91 

(See  Appendix  S  S  6.) 
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IMPROVEMENT  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND 
TRIBUTARIES  AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA 
NORTH   OF  SAN  FRANCISCO. 

Tl)i8  district  was  in  tbe  cLarpre  of  Maj.  W.  H.  Heuer,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  Herbert  Deakyne  and 
Lieut  Graliam  1).  Fitcli,  Corps  of  Engineers,  since  July  19  and  October 
9,  1893,  respectively;  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of 
Engineers. 

1,  San  Joaqvhi  Biver,  California. — Before  improvement  the  low- water 
channel  to  Stockton  was  only  about  G  feet  in  depth,  while  the  upper 
river,  above  Stockton,  was  navigable  for  but  a  lew  months  in  the  year 
for  light  draft  boats. 

The  project  for  the  improvement,  which  was  adopted  in  1877  and 
slightly  modified  later,  had  for  its  object  to  secure  and  maintain  by 
dredging  a  channel  9  feet  deep  at  low  water  and  100  feet  wide  through 
the  tidal  portions  of  the  river  and  Stockton  Slough  to  Stockton,  and  a 
channel  4  feet  deep  at  low  water  and  100  wide  to  Miller's  warehouse 
in  Mormon  Slough ;  to  secure  the  temi>orary  improvement  of  the  low- 
water  channel  by  dredging,  scraping,  and  small  wing  damR,  and  to 
eflect  the  closure  or  partial  closure  of  Paradise  Cut  and  Laird  Slough. 

The  amount  expended  to  June  30,  1893,  was  $280,760.85,  with  the 
result  of  providing  a  low- water  channel  of  9  feet  to  Stockton  and  of 
improving  the  ui)per  river  by  the  partial  closure  of  Paradise  Cut  and 
Laird  Slou)[;h.  Steamboating  to  Stockton  was  thus  rendered  compara- 
tively easy  and  safe  all  the  year  round,  but  the  annual  time  of  naviga- 
tion cm  the  upper  river  was  not  materially  lengthened. 

During  the  past  fiscal  year  the  United  States  dredge  rwnoved  a 
sandbar  at  Wakefield  Landing,  a  hard-pan  bar  at  Eaggi  Landing  (both 
to  a  depth  of  9  feet  below  water),  and  made  cuts  in  Stocktoti  Slough 
aggregating  3,585  feet  in  length  to  a  width  of  50  feet  and  a  depth  of  9 
feet  below  low  water.  The  dredge  worked  one  hundred  and  live  days 
and  removed  59,916  cubic  yards  of  material  at  a  cost  of  7.9  cents  per 
cubic  yard. 

On  July  23,  1893,  a  contract  was  entered  into  with  Jolm  Hackett  for 
dredging  a  double  cut  off  in  the  San  Joaquin  River  near  Stockton. 
The  cut  was  completed  on  September  II,  after  110,(H)3  cubic  yards  of 
material  had  been  removed;  it  is  1,900  feet  long,  150  feet  wide,  9  feet 
deep  at  mean  low  water.  On  September  14, 1893,  a  contract  was 
entered  into  with  the  San  Francisco  Bridge  Company  for  making  a 
double  cut-off  at  Twenty-one  Mile  Slough,  San  Joaquin  River.  The 
cut  was  completed  on  October  17,  after  204,422  cubic  yards  of  material 
had  been  removed.  The  east  portion  of  the  cut  is  1,250  feet  long  and 
the  west  i)ortion  2,525  feet  long;  the  cut  is  100  feet  in  width  at  bottom, 
and  9  feet  in  depth  at  mean  low  water. 

During  the  year  a  low  water  channel  of  9  feet  to  Stockton  has  been 
maintained,  and  navigation  has  been  rendeie<l  easier  by  the  cutoffs 
made. 

The  following  is  a  list  of  the  works  needed  for  the  further  improve- 
ment of  this  river,  with  the  estimated -cost  of  the  several  items: 

1.  Dred|;in'^  to  main  tain  9  feet  deptli  to  Stockton $35, 000 

2.  Incn-HHinn:  nit-oirat  Head  Keach  in  width,  dejitli,  or  l>oth 27,750 

3.  RenioviujL;  obstrnctions  near  county  bridge  above  Stockton  Slongh 5,000 

4.  Increasing  ent-oft*  at  Twenty-one  Mil©  Slough  in  wUltb,  depth,  or  both. ..  20,000 

5.  Snagging,  wing  dams,  etc T 10, 000 

Total 107,750 
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All  of  the  above  amounts  can  be  advantageously  exi>ended  in  one 
fiscal  year. 

July  1, 1893,  balance  imexpeiided $43,044. 15 

June  SK),  1^,  amount  expended  during  iiscal  year 40, 554. 59 

July  1,1804,  balnnce  unexpended 2,489.56 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  189o 52, 489. 56 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1896  107, 750. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  nnd 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See.  Appendix  T  T  1.) 

2,  Mokclumne  River^  California. — Before  improvement,  navigation  on 
this  river  was  difficult  and  dangerous  on  account  of  numerous  bad 
snags  and  overhanging  trees. 

The  original  project,  adopted  in  1884  and  still  in  force,  had  for  its 
object  the  removal  of  trees  and  snags  obstructing  navigation. 

The  amount  expended  up  to  June  30,  1893,  on  the  improvement  of 
this  river  was  $12,480.70. 

The  river  was  cleaned  out  to  the  head  of  navigation  in  1884,  1885, 
1886, 1887,  and  1888,  and  navigation  was  made  easy  and  safe. 

The  results  obtained  were  not  permanent,  but  as  the  act  of  July  13, 
1892,  appropriating  funds  for  this  river  provided  that  none  should  be 
exjiended  until  a  drainage  canal,  dug  by  private  parties  near  New 
Hope  Landing,  should  be  closed  free  of  expense  to  the  Government, 
the  commencement  of  the  work  was  delayed.  This  has  finally  been 
done,  and  work  will  be  resumed. 

No  work  was  done  during  the  last  fiscal  year. 

The  improvements  now  needed  for  the  safe  navigation  of  this  river 
are  the  removal  of  the  snags  and  trees  obstructing  navigation,  of  a 
point  of  land  near  New  Hope  Landing,  and  of  a  shoal  formed  below 
the  drainage  canal.  The  estimated  cost  of  these  works  is  $9,100,  and 
they  could  all  be  done  in  one  fiscal  year. 

Jnly  1, 1893,  balance  unexpended $3,019.30 

July  1, 1894,  balance  unexpended 3,019.30 

Amount  appropriated  by  act  of  Ang:u8t  17, 1894 2,  500.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 :      5, 519. 30 

L  Amount  that  can  be  nvofitably  expended  iu fiscal  year  ending  June  30, 1896      9, 100. 00 
<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  nnd 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(SeeAppendixTT2.) 

3.  Sacramento  and  Feather  rivers^  California, — Before  improvement, 
navigation  in  these  rivers  was  dangerous  and  difficult  on  account  of 
numerous  snags,  shallow  bars,  and  rapids. 

In  1874  a  project  was  adopted  having  for  its  object  the  temporary 
improvement  of  the  low-water  channels  by  removing  snags,  scra])ing 
bars,  and  building  wing  dams.  Work  has  been  continuous  on  this 
project  ever  since,  whenever  funds  permitted. 

In  1892  the  project  was  modified  and  increased  to  inchidethe  closure 
of  Jacob  Slough,  the  construction  of  wing  dams  on  the  Feather  Hi ver, 
and  the  treatment  of  the  Yuba  River  near  and  above  Marysville. 

The  amount  expended  to  June  30,  1893,  was  $504,537.48,  with  the 
result  of  securing  on  the  Sacramento  River  a  good  navigablechannel 
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from  Tehama  to  Butte  City  for  boats  drawing  2J  feet,  from  that  point 
to  Sacramento  4  feet  of  water,  and  below  Sacramento  a  low- water  chan- 
nel with  a  least  depth  of  8  feet,  except  at  one  point. 

During  the  past  fiscal  year  Jacob  Slough  was  closed  by  a  levee  2,690 
feet  long,  built  around  the  crevasse,  at  a  cost  of  $10,732.99 ;  a  new  mouth 
was  made  for  the  Yuba  Elver  by  means  of  a  cut  2,500  feet  in  length,  at 
a  cost  of  $45,294.75;  surveys  were  made  on  the  Yuba  and  Sacramento 
rivers,  and  the  United  States  snag  boat  built  270  linear  feet  of  wing 
dams  and  removed  939  snags  and  4  trees  from  the  Upper  Sacramento  and 
22  snags  from  the  lower  river,  at  a  total  cost  of  $12,896.21. 

The  river  is  in  good  navigable  condition  to  Bed  Bluff,  the  head  of 
navigation.  There  is  now  no  impediment  to  navigation  except  at  Hea- 
cocks  Shoals,  where  a  le>ast  depth  of  6  feet  of  water  is  found  and  for 
the  improvement  of  which  a  project  has  been  submitted. 

July  1, 1893,  balance  unexpended $140,462.52  j 

June  30, 1^4,  amount  expended  during  fiscal  year 73, 777. 44  | 

July  1, 1894,  balance  unexpended 66, 685. 08 

July  1, 1894,  outstanding  liabUities 1,500.00 

July  1, 1894,  balance  available 65,185.08 

Amount  appropriated  by  act  of  August  17, 1894 , 115,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 180, 185. 08 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    55, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  TT  3.) 

4,  Petaluma  CreeJc,  California. — Beforeimprovement  the  channel  was 
very  crooked  and,  in  places,  dry  at  low  water,  making  navigation  diffi- 
cult and  uncertain. 

In  1880  a  project  was  adopted  for  its  improvement  by  which  it  was 
designed  to  obtain  by  dredging  a  channel  50  feet  wide  by  3  feet  deep 
at  low  water. 

The  amount  expended  up  to  June  30, 1893,  was  $41,287.93,  and  a 
channel  5,107  feet  long,  50  feet  wide,  and  3  to  4  feet  deep  secured. 

During  the  past  fiscal  year  50,864  cubic  yards  of  material  had  been 
excavated  and  placed  on  shore  by  the  United  States  dredge.  The  length 
of  the  channel  dredged  was  5,973  feet.  This  was  dug  50  feet  wide  to  a 
depth  of  3  to  4  feet  below  low  water.  The  channel  now  reaches  the 
town  of  Petaluma,  and  is  of  the  greatest  benefit  to  commerce. 

A  channel  should  be  dredged,  with  a  depth  of  5  feet  at  low  water,  to 
the  head  of  navigation.  This  would  require  the  removal  of  214,173 
cubic  yards  of  material.  The  estimated  cost  is  $53,543.  It  could  be 
done  in  one  fiscal  year.  As  this  channel  is  not  self-maintaining,  dredg- 
ing, at  an  estimated  cost  of  $4,000,  would  be  required  about  once  in 
every  two  years. 

July  1,1893,  balance  unexpended $4,712.07 

June  30, 1894,  amount  expended  during  fiscal  year 4, 570. 12 

July  1, 1894,  balance  unexpended 141.96 

Amount  appropriated  by  act  of  August  17, 1894 16,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 15, 141. 95 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1896    53, 543. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  4.)  ^.^ ,.^^^  ^^  v^OOgle 
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5.  Humboldt  Harbor  and  Bay,  California, — Before  improvement, 
entrance  to  the  harbor  was  obstructed  by  a  bar,  the  channel  through 
which  was  variable  in  position  (from  southwest  to  north-northwest,  IJ 
miles  apart  at  the  sea  ends)  and  variable  in  width  (from  2,200  feet 
to  4,200  feet).  There  were  also  numerous  shoals  in  the  bay,  so  that 
before  improvement  the  channel  to  Eureka  had  a  depth  of  7  feet  and 
the  channels  to  Areata  and  Hc^okton  had  depths  of  6  feet  only,  rendering 
it  difficult  for  vessels  to  reach  the  wharves. 

In  1881  a  project  was  adox)ted  with  the  object  of  securing  a  channel 
13  feet  deep  and  200  feet  wide  to  Eureka,  and  one  10  feet  deep  and  100 
feet  wide  to  Areata  and  Hookton.  This  project  was  completed  in  1884, 
at  a  cost  of  $96,061.55. 

In  1882  a  further  project  was  adopted  with  the  view  of  improving  the 
bar  at  the  entrance.  This  was  to  be  done  by  constructing  a  low-tide 
stone  jetty  running  out  from  the  south  spit  in  a  northwesterly  direction 
for  a  distance  of  6,000  feet.  After  work  was  begun,  gxeat  scouroccurred 
on  the  north  spit;  accordingly  in  1891  theproject  wasenlarged  toembrace 
the  construction  of  a  jetty  on  the  north  spit.  This  jetty  was  not  to  be 
begun  until  the  completion  of  the  south  jetty.  Both  jetties  were  to  be 
built  up  to  high  tide  and  were  to  extend  seaward  to  the  18-foot  con- 
tour. To  check  the  erosion  of  the  north  spit  a  dike  about  1,500  feet 
long  hadbeen  constructed  in  1891.  Erosion  still  continuing,  the  project 
was  again  somewhat  modified  in  1892.  These  modifications  consisted 
in  relocating  the  north  jetty  so  as  to  make  the  previously  built  dike 
part  of  the  jetty,  and  in  authorizing  the  construction  of  the  north  jetty 
Buflaciently  far  to  arrest  erosion  without  waiting  for  the  completion  of 
the  south  jetty. 

The  amount  expended  on  jetty  work  up  to  June  30,  1893,  was 
$338,893.31.  The  south  jetty  was  then  3,699  feet  long  and  the  north 
jetty  2,293  feet  long.  Owing  to  the  incomplete  condition  of  the  jetties, 
no  conspicuous  improvement  had  occurred  in  the  depths  over  the  bar; 
a  channel  18  feet  in  depth  had  been  maintained,  however,  and  no  vessels 
were  delayed  on  account  of  insufficient  depth  of  water. 

At  the  beginning  oi  the  fiscal  year  work  was  in  progress  under  the 
contract  of  December  16, 1892,  with  John  C.  Bull,  jr.,  and  was  con- 
tinued throughout  tlie  year,  with  an  intermission  from  February  2, 1891, 
to  the  latter  part  of  April.  The  work  was  mainly  confined  to  the  north 
jetty,  which  is  now  5,178  feet  long,  and  completed  for  a  length  of  3,767 
feet.  During  the  fiscal  year  the  work  done  on  this  jetty  amounted  to 
2,6  r4  feet  of  trestle,  14,343  cubic  yards  of  brush  mattresses,  and  72,483 
tons  of  rock.  The  only  work  done  on  the  south  jetty  during  the 
year  was  the  construction  of  five  spurs  built  to  resist  the  encroach- 
ments of  the  channel  and  the  revetment  of  the  channel  slope.  This 
work  amounted  to  555.23  cubic  yards  of  brush  and  19,758  tons  of 
rock. 

A  survey  of  the  entrance  in  May,  1894,  showed  that  a  marked 
improvement  had  taken  i)lace.  There  is  now  a  channel  over  the  bar 
24  feet  deep  with  a  least  width  of  950  feet. 

Jnly  1,  1893,  balance  unexpended $680,741.59 

June  30, 1894,  amount  expen<led  during  fiscal  year 162,  725. 18 

Jnly  1,  1894,  balance  unexpended 518,  016. 41 

July  1,  1894,  outstanding  liabilities $630.00 

Jnly  1,  1894,  amount  covered  by  uncompleted  contracts 517,386.41 

518,016.41 
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'Amount  (estimated)  reqnired  fot  completion  of  existing  project $1,  Oi3, 115^  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 225,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1893. 

(See  Appendix  T  T  5.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  OREGON,  WASH- 
INGTON,  AND  IDAHO. 

This  district  was  in  the  charge  of  Capt.  Tbomas  W.  Symons,  Corps 
of  Engineers,  to  October  13,  1893,  and  since  January  18,  1804,  having 
under  his  immediate  orders  Lieut.  F.  R.  iShunk,  Corps  of  Engineers, 
the  entire  period,  and  Lieut.  Graham  D.  Fitch,  Corps  of  Engineers,  to 
October  C,  1893,  and  in  the  temporary  charge  of  Lieutenant  Sliunk  from 
October  13,  1893,  to  January  18,  1894;  Division  Engineer,  Col.  G.  H. 
Mendell,  Corps  of  Engineers. 

1.  Coquille  River ^  Oregon  {general  improvement), — Before  improvement 
the  entrance  to  the  Coquille  River  was  considered  very  dangerous.  The 
channel  was  usually  long,  tortuous,  and  narrow,  skirting  the  south  head- 
land, and,  studded  with  rocks  from  the  bar  to  a  distance  of  one-lialf 
mile  inside.  Its  depth  was  only  about  3  feet  at  low  water.  It  was, 
however,  constantly  shifting,  and  at  long  intervals  would  break  through 
the  north  spit  and  run  out  to  sea  just  south  of  Racklilfe  Rock.  At 
such  times  the  channel  was  at  its  best,  and  the  entrance  was  compara- 
tively safe;  but  this  condition  never  lasted  long.  The  mean  range  of 
tide  is  4.1  feet. 

The  first  plan  of  improvement  was  to  construct  two  parallel  high- 
tide  stone  jetties,  800  feet  apart,  running  out  to  sea  a  sufficient  distance 
to  scour  and  maintain  a  channel  with  a  least  depth  of  S  feet  over  the 
bar  at  low  water;  the  north  jetty  to  start  from  Rtickcliff'e  Rock,  and 
the  south  jetty  from  a  point  inside  the  entrance.  In  1891  the  project 
was  changed  to  provide  for  an  entrance  width  of  600  feet  instead  of 
800  feet.  The  estimated  cost  was  $164,200.  In  1892,  when  $105,OUO 
had  been  expended,  the  cost  of  completing  the  project  was  reestimated 
at  8180,000,  making  a  total  estimated  cost  of  $285,000. 

The  amount  expended  prior  to  June  30, 1893,  was  $119,117.57,  includ- 
ing $6,883.90  expended  ibr  snagging  on  the  upper  river. 

As  a  result,  the  entrance  was  for  considerable  periods  kept  straight, 
with  a  depth  of  8  to  10  feet  .at  low  water.  At  other  times  winds  and 
tides  would  heap  sand  into  the  channel,  causing  the  waters  to  spread 
out  and  shoal,  or  to  form  a  new  channel,  shallow  and  unfavorably 
directed  to  the  northward. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
^$8,8()8.03. 

The  jetties  were  strengthened  without  being  extended,  and  the  con- 
dition of  the  entrance  is  about  as  it  was  before. 

The  appropriations  amount  to  $150,000. 

July  1, 1893,  balance  unexpended $10,083.95 

June  30, 1894,  amount  expended  during  fiscal  year 8, 868. 03 

July  1, 1894,  balance  unexpended 2,065.92 

July  1,1894,  outstanding  liabilities 600.00 

July  1,1894,  balance  available 1,465.J92 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

Amoun  t  available  for  fiscal  year  ending  June  30, 1895  -  -  -  -[^j- 1^-^^  g  -  Vi^OO^  ^^*  ^^*  ^ 
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{Amount  (estimated)  required  for  completion  of  existiu js^  project $135, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  in^c  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  oad  of  sundry  civil  act  of  March  3, 1893. 

(Sec  Appendix  U  U  1.) 

^.  Coquille  River,  Oregon^  between  Coquille  City  and  Myrtle  Point. — 
TLe  Coijiiill**  is  oiio  of  the  principal  streams  of  southern  Oregon.  It 
is  navigate<l  by  coasting  vessels  irom  its  mouth  to  Coquille  City,  a  dis- 
tance of  25  miles.  This  portion  of  the  river  has  at  times  been  more  or 
less  obstructed  by  snags,  but  no  serious  shoals  have  formed. 

Above  Coquille  City  river  steamers  ply  as  far  as  Myi  tie  Point,  a  dis- 
tance of  12  miles.  It  has  always  been  difficult  to  keep  this  portion  of 
the  river  open.  The  drainage  area  is  densely  wooded,  and  every  freshet 
brings  down  many  stumps,  logs,  and  trees;  these  lodg^  and  arrest  sedi- 
ment, forming  shoals. 

The  plan  of  improvement  is  to  remove  all  objectionable  snags,  and  to 
contract  the  river  at  certain  shoals  to  a  width  of  50  feet,  in  order  that 
the  shoals  may  scour  away.    The  estimated  cost  is  $26,000. 

Until  the  fiscal  year  ending  June  30, 1893,  this  work  was  done  with 
certain  sums  diverted  from  the  appropriation  for  the  mouth  of  the  river. 
A  total  of  $6,883.90  was  so  expended.  The  act  of  July  13,  1892,  made 
a  8ei>arate  appropriation  for  the  ui>per  river.  From  this,  time  to  June 
30,  189:^,  the  amount  expended  was  $5,000.  A  great  many  snags  were 
removed,  but  while  this  was  of  benefit  to  navigation,  the  river  has 
filled  up  to  a  considerable  extent  with  alluvium,  so  that  its  navigable 
capacity  was  not  increased. 

No  money  was  expended  during  the  year  ending  June  30,  1894,  and 
BO  results  obtained.  A  great  many  snags  have  lodged  in  the  river, 
chiefly  in  the  upper  portion. 

The  appropriations  amount  to  $10,000. 
Amount  appropriated  by  act  of  August  17,  1894 $5,  COO.  00 

f  Amount  (estimated)  required  for  completion  of  existinjLC  project 16,  000.00 

J  Amnnnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18'J6    16,  000. 00 
]  Subuiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  aad  of  sundry  civil  act  of  March  3. 1893. 

(See  Appendix  U  U  2.) 

3.  Entrance  to  Coos  Bay  and  Harbor,  Oregon. — Before  improvement 
the  obstructions  at  the  entrance  to  this  harbor  were  first,  t!ie  sandy 
shifting  outer  bar,  and  second,  the  inner  sandy  shoals  accumulated  by 
the  northwest  winds  of  spring,  summer,  and  autumn. 

The  winds  also  caused  the  north  spit  to  extend  southward,  greatly 
contracting  the  navigable  channel  and  making  the  outer  channel  follow 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 
The  channel  would  at  times  break  through  the  north  spit  on  a  lii» 
whose  general  direction  is  from  Fossil  Point  to  a  point  just  north  of 
Coos  Head.  It  was  then  direct,  its  dei)th  greatest,  and  vessels  could 
imss  without  trouble.    The  mean  range  of  the  tide  was  5.6  feet. 

A  ])roject  was  adopted  in  1870  to  build,  at  an  estimated  cost  of 
$600,(i(K>,  such  a  stone  and  wood  jetty  as  might  be  found  best  from  a 
point  250  yards  below  the  northern  extremity  of  Fossil  Point  on  a  line 
towards  the  east  end  of  Coos  Head,  curving  at  its  outer  end  so  as  to 
be  directed  a  little  north  of  the  Head.  The  object  was  to  prevent  the 
extension  of  the  north  spit  and  to  open  and  maintain  a  deei)er  and 
more  direct  channel  across  the  bar.    This  project  has  been  abandoned. 

The  present  project  is  to  build  two  high-tide  stone  jetties,  one  from 
Coos  Head  and  one  from  the  south  end  of  the  north  spit,  extending  out 
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towards  the  bar  and  leaving  au  entrance  about  1,500  feet  wide.  The 
project  also  includes  the  protection  of  the  north  spit  by  plantations  to 
prevent  sand  from  blowing  into  the  harbor.  The  estimated  cost  is 
$2,466,412.20. 

The  amouut  expended  prior  to  June  30,  1893,  was  $210,337.74  on  the 
old  project,  and  $214,444.36  on  the  new,  a  total  of  $424,782.10. 

The  north  jetty  tramway  had  been  built  to  a  total  length  of  9,232 
feet.  A  vast  amount  of  sand  had  been  impounded  and  a  minimum  depth 
of  12  feet  at  low  water  maintained  over  the  bar. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$116,037.89. 

The  north  jetty  tramway  is  9,520  feet  long,  and  its  enrockment  well 
advanced.  The  channel  has  greatly  improved,  there  being  now  a  least 
depth  of  20  feet  at  mean  lower  low  water. 

July  1, 1893,  balance  unexpended $123,993.76 

June  30, 1894,  amount  expended  during  fiscal  year 116, 037. 89 

July  1, 1894,  balance  unexpended 7, 955. 87 

July  1,1894,  outstanding  liabilities 2,500.00 

July  1, 1894,  balance  available 5, 455. 87 

Amount  appropriated  by  act  of  August  17,1894 108,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 113, 455. 87 


'Amount  (estimated)  required  for  completion  of  existiug  project 2,  036, 412.20 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 

1896 600,000.00 

Submitted  iu  compliance  witb  requirements  of  section82  of  river  and 

harbor  act«of  1860  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  3.) 

4.  Umpqua  River,  Oregon. — Just  below  Scottsburg,  the  head  of  navi- 
gation on  the  Umpqua  River,  there  are  five  sandstone  ledges  12  to  15 
feet  wide  and  from  1  to  2  feet  below  low  tide  at  a  low  river  stage. 
They  are  separated  by  pools  about  150  feet  wide  and  5  to  10  feet  deep  at 
low  water.  The  first  plan  of  improv^ient  was  to  blast  out  a  channel 
50  feet  wide  and  3  feet  deep  through  these  ledges.  Tlie  estimated,  cost 
was  $4,056.  Iu  1889  the  proposed  depth  was  increased  to  4  feet,  and 
the  cost  of  completion  estimated  at  $9,000.  It  was  found  during  the 
past  year  that  this  estimate  was  insufficient  and  the  cost  of  the  com- 
pletion of  the  project  was  estimated  at  $6,000,  making  a  total  estimated 
cost  of  $21,685.89. 

The  amount  expended  prior  to  June  30,  1893,  was  $14,245.16.  A 
large  amount  of  rock  was  removed  and  navigation  thereby  benefited. 

The  amount  expended  during  the  year  ending  June  30, 1894,  was 
$1,233.15.  Two  hundred  and  fifty-two  and  five  tenths  tons  of  rock  had 
yeen  removed  when  the  appropriation  gave  out.  The  proposed  chan- 
nel is  not  completed. 

The  appropriations  amount  to  $33,500,  of  which  $17,81^.1^  appro- 
priated in  1871,  was  expended  prior  to  the  adoption  of  the  present 
project. 

July  1,  1893,  balance  unexpended $1,443.46 

June  30,  1894,  amount  expended  during  fiscal  year 1, 233. 15 

July  1,  1894,  balance  unexpended 210.31 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  March  3,  1893.     , 
(See  Appendix  U  U  4.)                                        Digitized  by  V^OOglC 
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5.  Mouth  of  Siuslaw  River ^  Oregon, — The  Siuslaw  Eiver  enters  the 
ocean  in  the  midst  of  a  vast  shifting  sandy  beach,  without  any  head- 
land or  fixed  point  to  determine  the  location  of  the  entrance  channel. 
Tlie  unconfined  channel  has  a  range  of  about  1  mile  over  which  it 
wanders.  The  depth  on  the  bar  varies  from  5  to  12  feet  at  low  water, 
and  the  bar  channel  is  very  variable  in  position  and  direction.  At 
times  a  channel  running  nearly  parallel  with  the  coast  is  developed 
inside  the  bar.  This  channel  is  narrow,  ill-defined,  and  dangerous,  as 
boats  have  to  pass  through  it  in  the  trough  of  the  sea.  At  other  times 
there  are  two  channels. 

The  plan  of  improvement  is  to  confine  the  waters  between  high-tide 
brush  and  stone  jetties,  so  located  as  to  direct  the  currents  upon  the 
bar  in  a  direction  practically  perpendicular  to  the  coast.  The  north 
jetty  will  be  4,500  feet  long,  the  south  jetty  3,2(K)  feet  long,  and  they 
are  to  converge  to  an  entrance  600  feet  wide  at  the  crest  of  the  bar. 
The  estimated  cost  is  $700,000. 

The  amount  expended  prior  to  June  30,  1893,  was  $65,044.70.  The 
tramway  was  built  to  a  length  of  3,029  feet  and  partially  enrocked, 
but  the  work  had  not  progressed  sufficiently  to  produce  any  results  of 
importance. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$3,606.38. 

No  work  was  done  upon  the  project.  During  the  year  the  tramway 
and  wharf  were  badly  damaged  by  storms  and  slides. 

The  appropriations  amount  to  $95,000. 

July  1, 1893,  balance  unexpended $4, 955.  30 

June  30, 1894,  amount  expended  during  fiscal  year 3,  606.  38 

July  1,  1894,  balance  unexpended 1,  348. 92 

July  1,  1894,  outstanding  liabilities 600.00 

July  1,  1894,  balance  available 748.93 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 25, 748.  92 

{Amount  (estimated)  required  for  completion  of  existing  project 605, 000. 00 
Amount  that  can  beprohtably  expeudedin  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  5.) 

6,  Yaquhia  Bay,  Oregon, — Before  improvement  the  usual  low-water 
depths  over  the  bar  at  Yaquina  Bay  were  from  7  to  8  feet.  There  were 
three  distinct  channels,  known  as  the  North,  Middle,  and  South  chan- 
nels. The  South  Channel  was  the  one  mostly  used,  but  was  rendered 
danijerous  by  rocks.  The  Middle  Channel,  though  free  from  rocks, 
wa«  little  used,  being  usually  the  shoalest.  The  North  Channel,  besides 
being  long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered 
Tinnavigable.  These  channels  were  constantly  nifting  and  changing 
in  depth. 

A  project  was  adopted  in  1881  to  construct  a  stone  jetty  on  the  south 
side,  at  an  estimated  cost  of  $405,000,  in  order  to  cause  the  South 
Channel  to  shoal  up,  and  to  obtain  a  least  high- water  depth  of  17  feet 
in  the  Middle  Channel.  The  jetty  was  tx>  be  2  feet  above  mean  low 
water,  and  was  to  run  out  to  sea  a  distance  of  2,500  feet  from  low-water 
line.  The  stone  was  to  be  deposited  from  barges,  and  cribs  were  to  be 
used  if  possible.  Both  were  found  impossible,  owing  to  rough  water, 
and  ffhe  jettv  had  to  be  built  from  a  tramway  begun  at  the^higjj-tide 
line,  making  the  projected  length  about  4,000  feet,  ^edby^uu^t^. 
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The' present  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to 
high-tide  level  without  further  extension,  and  to  build  a  mid  tide  jetty 
on  the  north  side  about  2,300  feet  long  from  the  North  Head  to  a  point 
opjmsite  the  end  of  the  south  jetty  and  about  1,000  feet  from  it.  This 
j)roject  has  been  moditieil  to  provide  for  raising  the  north  jetty  to  high- 
tide  level,  and  for  building  five  gi*oins  from  the  south  jetty  toward  the 
channel.    The  estimated  cost,  from  the  beginning,  is  $755,560.30. 

The  amount  expended  prior  to  June  30,  1893,  wjis  $000,849.84.  As 
a  result  the  condition  of  the  entrance  was  very  satisfactory,  there  being 
a  minimum  depth  over  the  bar  of  14  feet  at  low  water.  Trouble  was 
threatened,  however,  by  the  formation  of  a  bar  inside  the  entrance. 

The  amount  expended  during  the  year  ending  June  30, 1894,  was 
$25,398.93.  The  results  are  practically  the  same  as  before.  The  inner 
bar  disappeared  during  1893,  but  has  re  formed.  It  has  not  yet  become 
an  actual  obstruction,  but  threatens  to  be  one. 

The  appropriations  amount  to  $085,000. 

Jnly  1, 1893,  balance  unexpended $S4,306.59 

June  30,  1^$94,  uuiount  expended  during  fiscal  year 25, 398. 93 

July  1, 1804,  l)alance  unexpended 8,906.66 

July  ],  1894,  outstanding  Jiabilitiea 100.00 

July  1, 1894,  balance  available 8,806.66 

Amount  appropriated  by  act  of  August  17, 1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 58, 806. 66 

(  Amount '(estimated)  required  for  completion  of  existing  project 70, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     liarbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  C.) 

7.  Tillamook  Bay  and  Bar,  Oregon. — Tillamook  Bay  is  50  miles  south 
of  the  Columbia  River.  Its  tidal  area  is  13.5  square  miles,  the  mean 
range  of  tide  being  0.5  feet.  The  channel  over  the  entrance  bar  is  one 
of  the  safest  on  the  coast,  as  it  is  direct  and  shifts  but  little. 

The  bay  at  low  tide  is  reduced  to  three  channels  running  through 
sand  and  mud  tlats.  The  depth  ot  water  in  these  channels  is  fair  at 
the  entrance,  but  decreases  to  1  or  2  feet  at  the  head  of  the  bay.  Tilla- 
mook City,  the  chief  town  on  the  bay,  is  situated  on  Hoquarton  Slough, 
a  tidal  inlet  reached  by  the  middle  channel.  The  other  places  of  impor- 
tance arc  on  the  north  channel.  The  only  connection  between  these  two 
channels  is  near  the  mouth  of  the  bay. 

The  plan  of  improvement  is  to  make  a  navigable  pass  between  the 
north  and  middle  channels,  to  deflect  the  waters  of  the  south  into  the 
middle  channel  by^  building  a  dike  at  Junction  Bar  and  to  close  one  of 
the  two  channels  at  Dry  Stocking  Bar  in  Hoquarton  Slough. 

The  estimated  cost  is  $100,000. 

The  amount  expended  prior  to  June  30,  1893,  was  $5,090.18.  This 
was  expended  ujmn  an  obsolete  project  and  upon  a  survey  of  the  bay 
and  bar.    No  results  in  the  way  of  improvement  were  obtained. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$10,700.72. 

The  dikes  were  built  at  Dry  Stocking  and  Junction  bars,  the  latter 
not  to  its  full  projected  length.  There  is  not  yet  a  continuous  naviga- 
ble channel. 

The  appropriations  amount  to  $30,700. 
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Jolj  1,1893,  balance  imexpended $14,703.82 

JnuA  30,  1804,  amount  cxpcmied  dnriug  iiacal  year 10, 700. 72 

July  1,  1894,  balance  nnoxpended 4,003.10 

Amount  appropriated  by  act  of  An«^u8t  17,  1894 16, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 20, 003. 10 


1 


f  Amount  (estimated)  require<l  for  completion  of  existing  project 69, 000. 00 
Amountthatcaubeproiitably oxpeudedintiscalyearcnding JoneSO,  1896    50, 000. 00 
^  Su  imitted  in  compliance  with  requirements  of  seetious  2  of  rivtir  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  U  7.) 

8.  Entrance  to  Nehalevi  Bay^  Oregon, — Nehalfem  Bay  at  liijch  water  is 
alwut  2  miles  Ion ji?  ^y^h  miles  wide  at  the  widest  part,  and  is  connected 
with  tiio  ocean  by  a  narrow  channel  extendiuj^  in  a  southerly  direction 
about  3  miles.  This  channel  varies  in  width  from  1,000  to  2,000  feet  at 
liigli  tide.  It  is  separated  fronitheoccanbyalow8andyj)eniusulaabout 
2^  miles  lone:  and  one-fourth  mile  wide.  The  entrance  channel  south  of 
this  peninsula  is  shifting,  its  northern  and  southern  limits  being  about 
one  mile  apart.  Tlio  channel  across  the  bar  at  the  entrance  is  ordina- 
rily 5  to  G  feet  deep  at  low  tide. 

The  plan  of  imi)roVement  is  to  hold  the  channel  in  its  southern  posi- 
tion by  building  two  high-tide  stone  jetties,  the  northern  starting  from 
the  above-mentioned  peninsula  and  the  southern  from  the  mainland; 
these  to  converge  to  an  entrance  width  of  about  500  feet,  and  then,  if 
necessary,  to  rnn  paraHel  for  a  suflBcient  distance  to  secure  a  bar  depth 
of  8  feet  at  low  water.    The  estimated  cost  is  $712,338. 

The  amount  expended  prior  to  June  30, 1893.  was  $415.08.  No  work 
was  done  beyond  making  a  survey. 

There  was  no  exinrnditure  during  the  year  ending  June  30, 1804,  and 
no  results  were  obtained. 

The  appropriation  (1890)  is  $10,000. 

July  1,  1893,  balance  unexpended $9,584.92 

July  1,  1894,  balance  unexpended 9,  584.  92 

(  Amonnt  (estimated)  required  for  completion  of  existing;  project 702, 388. 00 

<  Submitt-ed  in  compliance  with  requirements  of  sections  "2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(Sec  Appendix  U  U  8.) 

9,  Upper  Snake  River ^  Idaho,  beticeen  Huntington  Bridge  and  Seven 
Devils  mining  diatrict. — This  portion  of  the  Snake  River  flows  through 
a  deep  canyon,  and  is  swift,  with  many  rapids  and  dangerous  roclis. 
The  bed  and  baulks  are  hard  basalt  and  granite.  Navigation  is  almost 
impossible. 

The  plan  of  improvement  is  to  remove  rocks  and  reefs  from  a  chan- 
nel 150  feet  wide,  and  to  put  in  ringbolts  and  iron  posts  to  assistboats 
in  lining  up.    The  estimated  cost  is  880,000. 

The  amount  expended  prior  to  June  30,  1893,  was  $17,998.46.  A 
large  amount  of  rock  was  removed  from  the  channel  just  below  Hunt- 
ington Bridge. 

The  amount  expend(»<d  during  the  fiscal  year  ending  June  30,  1894, 
was  $1,252.00.  No  work  was  done  under  tlie  project,  and  no  results 
obtained. 

The  appropriations  amount  to  $45,000. 
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July  1,  1893,  balance  unexpended $2, 001. 54 

June  ^,  1894,  amount  expended  during  fiscal  year 1, 252. 66 

July  1,  1894,  balance  unexpended 748. 88 

Amount  appropriated  by  act  of  August  17, 1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 25, 748. 88 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  U  9.) 

10,  Upper  Columbia  and  8naJce  rivers^  Oregon  and  Washington. — 
Under  the  above  head  are  included  the  continuous  Columbia  and 
Snake  rivers  from  Celilo,  at  the  head  of  The  Dalles,  to  Asotin,  Wash. 
The  Upper  Columbia  and  Snake  form  a  continuous  line  of  river  which 
is  navigable,  but  broken  by  many  rapids  which  render  navigation 
difficult  and  dangerous.  These  rapids  are  in  nearly  every  instance 
caused  by  rocky  bars  with  occasional  bowlders.  The  channels  before 
improvement  were  crooked  and  narrow,  the  ruling  depth  at  low  water 
over  many  of  the  bars  was  2  to  3  feet,  and  some  were  practically 
impassable  at  low  water.  The  Columbia  was  navigable  all  the  year 
unless  closed  by  ice.  The  Snake,  however,  was  navigable  only  during 
high  water,  for  two  or  three  months  in  the  spring. 

Before  1877,  $120,000  had  been  appropriated  for  the  work  of  improve- 
ment, and  had  been  expended  in  surveys  and  in  rock  removal  at  the 
principal  rapids.  In  1877  a  project  was  approved  which  x)rovided  for 
the  removal  of  bowlders  and  reefs,  and  for  scraping  gravel  bars  in  the 
rivers  as  far  as  Lewiston.    The  estimated  cost  was  $132,000. 

In  1892  the  upper  limit  of  the  work  was  extended  7  miles  to  Asotin, 
Wash. 

The  present  plan  of  improvement  is  to  remove  bowlders,  gravel 
bars,  and  rock  ledges,  and  put  in  such  contraction  works  as  may  be 
necessary. 

The  estimated  cost  of  the  work  has  not  been  accurately  determined, 
because  of  the  lack  of  continuous  and  full  surveys,  and  because  many 
of  the  obstructions  which  it  is  necessary  to  remove  are  continually 
recurring. 

The  amount  exi)endo(l  on  the  i)resent  project  prior  to  June  30,  1893, 
was  $lG2,90r).98. 

The  worst  rocks  and  reefs  between  Riparia  and  Asotin  were  removed, 
with  great  benefit  to  navigation.  At  two  of  ^he  worst  bars  dikes  were 
built  which  have  considerably  improved  the  channel. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$2,743.98.    The  results  are  about  as  before. 

The  appropriations  amount  to  $276,000. 

July  1,  1893,  l)alanre  unexpended $3,189.46 

June  30,  1894,  amount  expended  during  fiHcal  year 2,  74.3.  J^ 

July  1,  1894,  balance  unexpended 445. 48 

Amount  ap])ropriated  by  art  of  August  17,  1K94 5, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1805 5, 445. 48 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1896    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18()6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  10.)  , 
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11,  Columbia  River  hetween  head  of  Rock  Island  Rapids  and  foot 
of  Priest  Rapids^  Washington. — TLis  portion  of  the  Columbia  Eiver 
is  about  60  miles  long.  Tfie  banks  are  precipitous  bluffs,  from  1,000 
to  3,000  feet  higli.  The  neighboring  country  is  rocky  and  sterile. 
Navigation  is  obstructed  by  Eock  Island,  Cabinet,  and  Priest  rapids. 

At  Eock  Island  Eapids  the  river  is  divided  by  a  large  rocky  island. 
The  channel  is  obstructed  by  reefs,  rocks,  sharply  projecting  points, 
and  extensive  gravel  deposits,  which  dam  up  the  water  to  such  an 
extent  that  its  slope  in  escaping  is  very  steep.  The  river  here,  at  a 
stage  4  feet  above  low  water,  has  a  fall  of  10  feet  in  3,000  feet,  and  12J 
feet  in  8,000  feet. 

At  Cabinet  Eapids,  a  mass  of  basalt  projecting  from  the  left  bank 
causes  the  current  to  impinge  upon  the  nearly  vertical  rocks  of  the 
rigli  t  bank ;  the  channel  is  also  obstructed  by  masses  of  rock.  The  fall 
here  is  10  feet  in  8,000  feet. 

Priest  Eapids  include  seven  principal  rapids  in  about  10  miles.  The 
total  fall  in  this  distance  is  72  feet  at  low  water  and  63^  feet  at  high 
water.  At  all  these  rapids  the  banks  and  bottom  are" of  hard  and 
jagged  basalt. 

The  plan  of  improvement  is  to  remove  rocks  at  the  three  rapids,  and 
put  in  iron  posts  and  ringbolts  to  enable  steamers  to  line  up.  The  cost 
of  this  work  was  estimated  at  $550,000,  but. subsequent  study  and 
consideration  make  it  practically  certain  that  neither  this  nor  any  other 
sum  in  reason  will  be  sufficient  to  attain  the  object  aimed  at.  In 
addition,  the  project  included  a  survey  from  Eock  Island  Eapids  to  the 
Canadian  boundary. 

The  amount  expended  on  the  river  prior  to  June  30,  1893,  was 
$51,789.08;  on  the  survey,  $10,000. 

The  survey  was  completed  from  the  Canadian  boundary  to  the  mouth 
of  the  Okanogan.  The  worst  obstructions  were  removed  from  the 
channel  at  the  three  rapids,  and  a  number  of  ])osts  and  ringbolts  put 
in.  The  results  would  have  rendered  navigation  safer  had  there  been 
any  navigation. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$200.31.  No  work  was  done  under  the  project,  and  no  further  results 
obtained. 

The  appropriation  amounts  to  $70,000. 

July  1,  1893,  balance  unexpended $8,210.92 

June  30, 1894,  amount  expended  during  liscal  year 200. 31 

July  1, 1894,  balance  unexpended '8,010.61 

(See  Appendix  U  U  11.) 

12.  Willapa  River  and  Harbor,  Washington. — W  illapa  Harbor,  formerly 
known  as  Shoalwater  Bay,  is  28  miles  north  of  the  mouth  of  the  Colum- 
bia. Th«  principal  town  on  the  harbor  is  South  Bend,  the  terminus  of 
a  branch  line  of  the  Northern  Pacific  Bailroad,  situated  near  the  mouth 
of  the  Willapa  River.  At  the  upper  end  of  the  town  the  river  divides 
into  a  main  and  a  secondary  channel,  the  latter  known  as  Mailboat 
Slough;  these  reunite  at  the  lower  end  of  the  town.  Bars  had  formed 
in  the  main  channel  at  both  ends  of  the  sloujrh.  There  were  also 
several  bars  in  the  Willapa  liiver  between  South  Bend  and  Willapa 
City. 

*  The  act  of  August  17,  1894,  a]>propriate8  this  balance  for  the  building  of  a  saag 
boat  and  for  other  necessary  work  between  Rock  Island  Rapids  and  Foster  Creek 
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Tlioplan  of  improvement  i3  to  close  the  bead  of  Mailboat  Sloup^b  with 
pile,  brush,  and  stone  dikes,  thereby  tbrowiu[^  all  the  water  into  the 
main  channel  and  scouring  away  the  sboiils;  to  dredge  a  channel  100 
feet  wide  and  8  feet  deep  at  -low  water  through  the  shoal  just  below 
Willapa  City;  and  to  close  Louderback  Slough  with  a  i)ile,  brush,  and 
stone  dike,  in  order  to  compel  the  currents  to  RCi>ur  a  channel  through 
the  bar  above  the  river  mouth.    The  estimated  cost  is  $3 1 ,350. 

Theamount expended  prior  to  June  30, 1893,  was  $  11,658.72 ;  $0,818.73 
in  building  the  dikes  at  Mailboat  Slough,  and  $5,339.90  in  dredging 
the  shoal  below  Willapa  City. 

As  a  result,  the  channel  over  the  bar  below  South  Bend  was  deep- 
ened and  widened  to  a  marked  extent.  The  dredging  was  not  com- 
pleted. 

The  amount  expended  during  the  year  ending  June  30, 1894,  was 
$5,8l2.0ii  in  dredging  the  Willa])a  City  shoal.  There  is  now  a  naviga- 
ble channel  across  this  shoal,  but  not  of  the  full  width  proiH>sed. 

The  appropriations  amount  to  831,350. 

July  1,  1893,  balanco  imoxpemled $6, 3U.  28 

Juue  30,  1894,  amount  expended  during  fiscal  year 5. 842. 66 

July  1,  1894.  balance  nnexpcnded 498. 63 

Amonn t  appropriated  by  act  of  August  17,  ISJH 13, 330. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 13,  848. 62 

(See  Appendix  U  U  12.) 

13.  Grays  Harbor  and  Chehalis  River ^  Washington. — The  Chehalis 
River  is  the  chief  tributary  of  Grays  Ilarbor.  From  Montesano  to  the 
bay  theie  is  usually  enough  water  for  coasting  vessels,  but  there  are 
four  obstructive  shoals.  At  the  head  of  Grays  Harbor  the  waters 
divide  into  a  north  and  a  south  channel.*  There  is  also  a  middle  channel 
connecting  the^e  two.    These  divisions  cause  objectionable  shoals. 

The  plan  of  improvement  is  to  remove  the  shoals  from  the  river  by 
dredging  and  dosing  side  sloughs,  so  as  to  give  a  depth  of  IG  feet  at 
half  tide,  and  to  build  pile,  brush,  and  stone  dikes  in  the  harbor, 
wlK.lly  closing  the  middle  channel,  and  closing  the  south  channel,  with 
the  exception  of  a  gap  1. (KM)  feet  wide  and  about  8  feet  deep,  with  a 
vicv/  to  increasing  the  tidal  flow  through  the  north  channel  and  scour- 
ing :nvay  the  bars. 

T;:o  estimated  cost  is  8150,000. 

The  amount  expended  prior  to  June  30,  1893,  was  $6,072.97.  The 
works  were  but  fairly  started  and  had  not,  as  yet,  had  any  appreciable 
efloct. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$4  VM)1.94.  The  dike  closing  the  south  channel  was  completed,  and 
that  closing  the  middle  channel  well  advanced  towards  completion. 
As  a  result  the  north  channel  has  been  greatly  improved,  there  being 
an  increase  of  depth  of  fully  2  feet  over  the  worst  shoal. 

The  appropriations  amount  to  $75,000. 

July  1,  1893,  balance  unexpended $44,327.03 

Juno  30,  1894,  amount  expended  during  fiscal  year 43,  901. 94 

July  1,  1894,  balance  unexpended 425. 09 

Amount  appropriated  by  act  ot  August  17,  1894 25;  000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 :  •  ••  •     ^>  ^^*  ^ 
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f  Amount  (estimuted)  roqaired  for.coinpletion  of  oxistinjo:  project $75, 000. 00 

j  Amonntthatcanbuprofitablyexpeudedin fiscal yoaroudin^JnDe30, 1896    .50, 000.00 
\  Snbniitted  in  compliance  ^vith  requirements  of  sections  2  of  river  nnd 
t     harbor  acts  of  XiSo  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  U  13.) 

14.  Chehalis  River^  Washington. — The  i>ossibly  navigable  portion  of 
the  Chelmlis  River  is  from  Claquato  to  the  month,  a  distance  of  90 
miles.    This  may  well  be  considered  in  three  sections. 

1.  From  the  mouth  to  Montesano,  a  distance  of  15  miles,  there  is  a 
depth  of  18  feet  at  high  water.  This  portion  is  navigable  for  coasting 
vessels. 

2.  From  Montesano  to  Elma,  IG  miles,  the  river  is  slightly  aflfected 
by  the  tides,  and  for  the  most  jmrt  has  water  enough  for  light  draft 
boats,  but  it  is  obstructed  by  snngs  and  fallen  trees,  and  in  summer 
there  is  a  scarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  practically  closed  during  the  summer  and 
autumn  by  snags  and  a  general  lack  of  water;  it  becomes  a  succession 
of  pools  and  shoals.  On  many  of  the  latter  the  depth  is  from  G  to  12 
inches  only. 

The  plan  of  improvement  is  to  remove  snags,  overhanging  trees, 
jams,  drift  heaps,  shoals,  and  other  obstructions  to  navigation  which 
may  from  time  to  time  bo  found.    The  cost  of  this  work  is  indetinite. 

The  amount  expended  prior  to  June  30,  1893,  was  $10,848. 4:<.  As  a 
result  the  river  irom  Montesano  to  the  mouth  was  kept  in  a  navigable 
condition. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
81,654.73.  'ihe  river  from  Montesano  to  the  mouth  was  cleared  of 
troublesome  snags. 

The  appropriations  amount  to  813,000. 

July  1,  1893,  balance  unexpended $2,151.57 

June  30,  1894,  amount  cxpentled  during  fiscal  year 1, 654. 73 

July  1 ,  1894,  balance  nnexjiended 496. 84 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      2, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sertions  2  of  nver  and 
I     harbor  nets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  U  14.) 

15.  Harbor  at  OlympiajWash. — Olympia  is  situated  at  the  head  of 
Budd  Inlet,  which  was  badly  shoaled  up  for  a  distance  8,750  feet  from 
the  city.  Vessels  could  reach  the  city  at  high  tide  only.  To  avoid  this 
inconvenience,  long  wharves  had  been  built,  whose  maintenance  was 
very  expensive  on  account  of  the  ravages  of  the  teredo. 

The  plan  of  improvement  is  to  dredge  a  channel  250  feet  wide  and  12 
feet  deep  at  mean  lower  low  water,  from  the  heart  of  the  city  at  the 
Fourth  street  bridge,  to  deep  water  in  Budd  Inlet.  The  estimated  cost 
is  8275,000. 

With  themoney  available  in  1892,  it  was  proposed  to  make  a  beginning 
by  excavating  a  channel  125  feet  wide  and  C  feet  deep  at  low  water. 

The  amount  expended  prior  to  June  30,  1893,  was  $2,313.20.  As  a 
result  the  excavation  of  the  reduced  channel  was  well  under  way. 

The  amount  expended  during  the  year  ending  June  30, 1894,  was 
$32,609.47. 

There  is  new  a  navigable  channel  7,645  feet  long  from  the  Fourth 
street  bridge  to  deep  water.  This  channel  is  105  feet  wide  lor  1,500  feet 
at  its  upper  end,  and  125  feet  wide  for  the  rest  of  its  length. 

The  appropriations  amount  to  $75,000.  Digitized  by  V^OOglC 
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July  1,1893,  balance  unexpended $32,686*74 

June  30,  1894,  amount  expended  during  fiscal  year 32, 669. 47 

July  1,  1894,  balance  unexpended 17. 27 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 40,017.27 

{Amount  (eetimatied)  required  for  completion  of  existing  project 200, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  U  15.) 

10.  Swinomish  Sloughy  Washington, — This  is  a  tidal  slough,  connect 
ing  Saratoga  Passage  and  Skagit  Bay  on  the  south  with  Padilla  Bay 
on  the  north.  It  is  an  important  highway  for  the  smaller  class  of 
steamboats.  In  some  parts,  however,  it  is  shallow  and  crooked,  and 
the  approaches  to  it  are  across  shallow  flats. 

The  plan  of  improvement  is  to  dredge  a  channel  100  feet  wide  and  4 
feet  deep  from  deep  water  in  Saratoga  Passage  across  the  Skagit  Flats, 
through  the  shoals  in  Swinomish  Slough,  and  across  the  flats  in  Padilla 
Bay  to  deep  water;  and  to  build  wattled  pile  dikes  in  Skagit  and  Padilla 
bays,  to  direct  the  tidal  currents  through  the  dredged  channels. 

The  estimated  cost  is  $122,000. 

The  amount  expended  prior  to  June  30, 1893,  was  $393.98.  Ko  work 
beyond  a  preliminary  survey  was  done. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$23,380.57. 

As  a  result,  there  is  a  channel  6,120  feet  long  and  not  less  than  100 
feet  wide  and  4  feet  deep  at  mean  lower  low  water  across  the  worst  part 
of  the  flats  at  the  southern  entrance  to  the  slough. 

The  appropriations  amount  to  $50,000. 

July  1,1893,  balance  unexpended $24,606.02 

J  une  30, 1894,  amou  nt  expended  during  fiscal  year 23, 380. 57 

July  1, 1894,  balance  unexpended 1,  225.45 

Amount  appropriated  by  act  of  August  17, 1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30, 1895 26,  225. 45 

{Amount  (estimated)  required  for  completion   of  existing  project 72,  000. 00 
Amouutthat  can  be  profitably  expended  m  liscal  yearendiug  June  30,1896    72,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  o.  March  3, 1893. 

(See  Appendix  U  U  16.) 

17.  Puget  Soundj  Washington,  and  its  tributary  waters. — This  work 
was  formerly  known  as  the  "  Improvement  of  Skagit,  Stillaguamish, 
Nooksack,  Snohomish,  and  Snoqualmie  rivers,  Washington." 

These  rivers  in  their  original  condition  had  enough  water  for  steamer 
navigation,  and  were  the  chief  highways  of  the  country,  but  were 
obstructed  by  snags,  fallen  trees,  and  log  jams.  About  their  mouths 
were  large  areas  of  shallow  water,  with  tortuous  channels,  often 
obstructed  by  drift. 

The  plan  of  improvement  is  to  remove  snags,logs,  fallen  trees  and  other 
obstructions  to  navigation.  For  this  purpose  a  snag  boat  with  com- 
plete outfit  has  been  provided,  which  goes  from  one  river  to  another  as 
necessity  requires.    The  cost  of  this  work  is  indefinite. 

The  amount  expended  prior  to  June  30,  1893,  was  $75,403.86.  No 
permanent  results  were  aimed  at  or  obtained.    The  constantly  recur- 
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ring  obstructions  require  to  be  periodically  removed.  The  rivers  were 
kept  open  and  navigation  rendered  much  safer. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$6,554.32. 

A  great  number  of  obstructions  were  removed,  and  navigation  thereby 
greatly  benefited. 

The  appropriations  amount  to  $98,500. 

July  1,  1893,  balance  unexpended $9, 006. 14 

June  30, 1894,  amount  expended  during  fiscal  year 6, 554. 32 

July  1, 1894,  balance  unexpended 2, 451. 82 

July  1, 1894,  outstanding  liabilities 50.00 

July  1, 1894,  balance  available 2,401.82 

Amount  appropriated  by  act  of  August  17, 1894 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 16, 401. 82 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1896    32, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  17.) 

IMPROVEMENT   OF   WILLAMETTE   AND  LOV\rEB  COLUMBIA  RIVERS  AND 


This  district  was  in  the  charge  of  Maj.  Thos.  H*  Handbury,  Corps  of 
Engineers,  to  November  30,  1893,  and  of  Maj.  James  C.  Post,  Corps 
of  Engineers,  since  February  19, 1894,  with  Lieut.  Harry  Taylor,  Corps 
of  Engineers,  under  their  immediate  orders,  and  in  the  temporary 
charge  of  Lieutenant  Taylor  from  November  30,  1893,  to  February  19, 
1894;  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Mouth  of  Columbia  RiveVj  Oregon  and  Washington, — The  project 
for  this  work  was  adopted  in  1884,  and  contemplated  securing  and 
maintaining  a  channel  depth  of  30  feet  across  the  bar  at  the  mouth  of 
the  river,  by  the  construction  of  a  jetty  to  extend  from  the  shore  near 
Fort  Stevens  across  Clatsop  Spit  in  the  direction  of  a  point  about  3 
miles  south  of  Cape  Disappointment;  the  ultimate  length  and  height 
of  the  work  to  be  determined  from  the  effect  produced  during  construc- 
tion. The  jetty  was  to  be  built  of  rubble  and  random  blocks  of  stone 
of  large  size  resting  upon  mattresses  of  brush. 

Prior  to  commencing  the  work  of  construction  in  1885  the  channel  or 
channels  across  the  bar  varied  both  in  location  and  depth,  the  latter 
being  usually  from  19  to  21  feet,  while  the  channels,  from  one  to  three 
in  number,  shifted  through  nearly  180°  from  Cape  Disappointment  to 
Point  Adams. 

In  March,  1893,  the  success  of  the  project  having  been  practically 
assured,  the  qucvstion  as  to  the  length  and  height  of  the  completed 
jetty  was  referred  to  a  Board  of  Engineers  who  concluded  that  the 
existing  length  of  4J  miles  w^as  sufficient,  but  recommended  that  it  be 
raised  at  the  inshore  end  to  a  height  of  12  feet  above  mean  level  of  the 
lower  low  waters,  sloping  to  10  feet  1 J  miles  from  shore,  and  thence  to  4 
feet  above  this  datum  at  the  outer  end.  The  Board  also  recommended 
the  construction  of  4  groins  or  spurs  on  the  channel  side  to  accelerate 
the  accumulation  of  sands  on  this  side  and  thus  add  to  the  stability  of 
the  work. 
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The  amount  expended  on  this  improvement  to  the  close  of  tbe  fiscal 
year  ending  June  30,  1893,  was  $1,498,689.02.  Up  to  this  time  the 
jetty  hnd.  been  raised  to  mean  high  tide  for  a  distance  of  2  miles  from 
shore  and  beyond  this  to  4  feet  above  mean  low  water,  and  a  straight 
channel  29  feet  deep,  and  of  good  width,  had  been  formed  across  the 
bar;  the  width  of  the  27-foot  channel  was  thr^  fourths  of  a  mile  and 
that  of  the  25  foot  channel  about  1^  miles. 

During  the  year  ending  June  30,  li^94,  115,733.8  tons  of  rock  were 
added  to  the  jetty  which  was  raised  to  its  completed  height  for  10,000 
feet  at  the  outer  end,  and  for  1,420  feet  at  the  inshore  end.  Between 
these  portions  the  height  varies  from  7.5  above  low  water  at  station 
150  to  10  feet  above  low  water  at  station  40.  The  height  for  2,200  feei 
at  the  outer  end  has,  however,  been  reduced  from  1  to  4  feet  as  the 
result  of  heavy  gales  in  the  latter  part  of  1893,  and  the  elevated  rail- 
way for  1,800  feet  at  the  outer  end  has  also  been  practically  destix)yed. 

Two  of  the  four  groins  recommended  by  the  Board  were  constructed 
during  the  year. 

Soundings  taken  in  May  and  June,  1894,  show  that  the  channel 
previously  formed  has  been  maintained,  that  the  29-foot  channel  is 
somewhat  wider,  that  the  27-fpot  and  25-foot  channels  have  been 
increased  to  a  width  of  IJ  and  2J  miles  respectively,  and  that  the 
shoals  on  both  sides  of  the  jetty  have  greatly  increased  both  in  height 
and  area. 

July  1,  1893,  balance  unexpended $188,810.98 

J  une  30,  1894,  xiinouut  expended  during  liscal  year 170, 642. 08 

Julv  1,  189-1,  balance  unexpended 18,168.90 

July  1,  1894,  outstanding  llabiliUea 415.10 

July  1,  1894,  balance  available 17, 753. 90 

Amount  approi>riated  by  act  of  August  17,  1894 338, 180. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 355, 933. 90 

(See  Appendix  V  V  1.) 

2,  Columbia  River  between  Vancouver^  Wash,^  and  the  mouth  of  Willa- 
mette River, — The  project  for  this  improvement,  adopted  in  1892,  pro- 
vides for  the  consti  u»;tion  of  a  low  dam  across  the  slough  on  tbe  Oregon 
side  of  Hayden  Island  to  increase  the  volume  of  water,  and  by  the 
additional  scour  to  remove  a  troublesome  bar  in  the  main  channel. 

The  construction  of  this  dam  was  begun  in  the  latter  part  of  1892, 
and  was  to  be  completed  in  January,  1893,  but  owing  to  lack  of  energy 
and  proper  management  on  the  part  of  the  contractors,  CO  feet  of  the 
work  was  unfinished  in  April,  when  the  work  was  submerged  by  a  rise 
in  the  Columbia  River,  and  so  remained  until  October;  at  this  time  it 
was  found  that  the  incompleted  portion  of  the  dam  had  been  carried 
away,  and  that  the  gap  had  been  widened  by  the  washing  away  of  the 
bank  at  the  island  end. 

In  February,  1894,  the  contract  for  this  dam  was  annulled,  and  a 
new  contract  was  made  for  re[)airing  the  work  so  as  to  provide  against 
further  injury  until  such  time  as  funds  should  be  available  for  its  proper 
completion. 

The  amount  expended  prior  to  the  annulment  of  the  first  contract 
was  $25,177.36,  leaving  $7,822.04  for  future  work. 

Under  the  contract  lor  repairs  a  revetment  700  feet  long  for  protec- 
tion of  the  bank  at  the  island  end  of  the  dam  was  built  in  March  and 
April,  1894,  and  a  few  piles  were  driven  for  extending  the  dam  across 

*^^  S^P-  Digitized  by  V^OOglC 


:EiyEB  iOT)  HAB»OR  DBPBOVEMENTS.  415 

In  April  tbe  work  was  again  flooded,  and  so  remained  to  the  end  of 
the  yeskr. 

The  officer  in  charge  proposes  to  submit  an  estimate  for  the  comple- 
tion of  this  improvemeiit  after  the  river  has  subsided  so  that  the  con- 
ditions can  be  definitely  ascertained. 

^uly  1,  1S93.  balance  nnexpeiMled $8,094.24 

June  30,  1894,  amount  expended  during  fiscal  year -' 3, 973. 41 

July  1,  1894,  balance  unexpended 4,120.83 

(See  Appendix  V  V  2.) 

3.  Canal  at  the  CaseadeSy  Columbia  Eirer^  Oregon, — The  object  of  this 
improvement,  the  i)roject  for  which  was  adopted  in  1877,  aud  subse- 
quently modified  in  1880  and  1886,  was  to  provide  for  navigation 
between  the  lower  and  middle  portions  of  the  Columbia  liiver,  the 
plan  being  to  construct  a  canal  at  the  upi^cr  end  of  the  reach  of  4  J  miles 
where  the  river  flows  through  a  narrow  gorge  in  the  Cascade  Moun- 
tains, this  cannl  to  be  3,000  feet  long  with  a  lock  to  overcame  the  low- 
water  fall  of  24  feet  in  this  distance  and  to  provide  for  navigation  up 
to  a  stage  of  20  feet  above  low  water,  and  to  remove  the  rocks  from 
the  rapids  below  so  that  this  x>ortion  of  the  reach  might  bo  navigable 
at  all  ordinary  stages  of  the  river. 

The  improvement  of  the  rapids  had  been  completed,  and  considerable 
progress  made  in  constructing  the  canal  and  lock,  by  hired  labor,  when, 
under  authority  conferred  by  the  river  and  harbor  act  of  July  13,  1892, 
which  approiiriated  $326,250  for  the  work,  a  contract  for  completing 
the  improvement  was  entered  into  with  Messrs.  J.  G.  &  I.  N.  Day. 

This  contract,  which  was  approved  January  24, 1893,  i)rovided  that 
the  ni^am  appn)i)riated,  less  engineering  expenses,  should  be  earned 
within  one  year  from  date  of  its  approval,  and  that  the  amount  of 
each  subsequent  appropriation  should  be  earned  within  one  year  irom 
the  date  at  which  it  was  made.  The  total  liability  to  be  incurred  under 
contract  was  limited  by  the  act  to  the  sum  of  $1,419,250  "exclusive  of 
the  amount  herein  and  heretofore  appropriated. '' 

The  sundry  civil  act  of  March  3,  1893,  appropriated  the  further  sum 
of  $1,239,653  for  continuing  the  improvement,  with  the  proviso  that  not 
more  than  three- fourths  of  this  api)ropriation  should  be  expended  during 
the  fiscal  year  ending  June  30, 1894. 

In  January,  1894,  the  time  for  completing  the  contract  under  the 
appropriations  already  made  was  fixed  at  March  3,  1895,  or  two  years 
trom  the  date  of  the  last  appropriation. 

Preliminary  work  under  the  contract  was  begun  in  March,  1893. 

Actual  construction  was  begun  on  the  12th  of  October  following  and 
continued  until  March  31, 1894,  when  the  lock  was  submerged,  and  so 
remained  to  the  end  of  the  fiscal  year.  During  the  year  15,634  cubic 
yards  of  concrete  and  2,575  cubic  yardsof  st«  ne  masonry  were  laid  and 
20,785  cubic  yards  of  rock  and  35,267  cubic  yards  of  loose  material  were 
excavated.  Considerable  progress  was  also  made  in  the  construction 
of  the  lock  gates  and  other  metal  work  required. 

The  high  water  of  1876,  with  reference  to  which  the  plans  for  the 
canal  and  lock  were  prepared,  was  exceeded  6  feet  by  the  flood  of  June, 
1894;  and  to  prevent  submergence  by  a  similar  rise  in  the  future  it  will 
be  necessary  to  add  somewhat  to  the  height  of  the  lock  and  of  the  pro- 
tection works  at  the  head  of  the  canal,  and  possibly  to  make  other 
changes,  the  nature  of  which  can  not  be  definitely  stated  until  the  water 
shall  have  subsided  so  that  a  thorough  examination  can  be  made. 
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In  view  of  these  additions  and  changes,  it  is  probable  that  the  fands 
available  will  be  insufficient  for  the  entire  completion  of  the  canaL 
Fo  further  appropriation  is,  however,  recommended  at  this  time. 

The  cost  of  completing  this  improvement,  as  estimated  in  June,  1892, 
was  $1,745,500,  of  which  $1,565,903  has  thus  far  been  appropriated. 

July  1,  1893,  balance  unexpended $1,564,338.33 

June  30,  1894,  amount  expended  during  fiscal  year 330, 984. 95 

July  1,  1894,  balance  unexpended 1,233,353.38 

July  1,  1894,  outstanding,  liabilities $6,  357. 87 

July  1,  1894,  amount  covered  by  uncompleted  contracts..  1, 202, 450. 19 

1,208,808.06 

July  1,  1894,  balamse  available 24,545.32 

(See  Appendix  V  V  3.) 

4,  Columbia  and  Lower  Willamette  rivers  below  Portland^  Oreg.— 
The  project  for  improving  these  rivers,  adopted  in  1877  and  modified 
in  1891,  contemplates  securing  a  channel  trom  Portland  to  the  sea 
having  a  low- water  depth  of  25  feet.  Prior  to  commencing  the  improve- 
ment the  low-water  depth  of  the  channel  was  from  10  to  15  feet  iu  the 
shoalest  places.  Up  to  1891  this  depth  had  been  increased  to  19  feet 
by  the  construction  of  dams  at  Swan  Island  Chute,  at  Willamette 
Slough,  and  at  other  sloughs  iu  the  Willamette  River  near  its  mouth; 
and  of  a  dike  at  St.  Helens  and  dams  at  Burke  Slough  and  Martin 
SlougU,  iu  the  Columbia  River,  the  effect  of  these  works  being  aided 
by  dredging  and  bank  protection  where  most  needed. 

Since  the  modification  of  the  project  so  as  to  secure  a  channel  depth 
of  25  feet,  dikes  have  been  built  by  the  Port  of  Portland  at  St.  Johus 
and  Post-Office  Bar,  in  the  Willamette  River,  and  at  Walkers  Island 
and  at  Snag  Island,  Cathlamet  Bay,  in  the  Columbia  River.  This  cor- 
poration has  also  dredged  the  channel  at  Swan  Island  and  Post-OfQce 
Bar,  in  the  Willamette  River,  and  in  the  Columbia  River  at  the  mouth 
of  the  Willamette,  at  St.  Helens,  at  Martins  Island,  at  Walkers  Island, 
and  in  Cathlamet  Bay,  removing  a  total  of  255,416  cubic  yards  of 
material  at  these  points. 

The  work  done  by  the  United  States  has  consisted  in  extending  the 
dike  at  St.  Helens,  in  constructing  a  dike  at  Martins  Island,  in  the 
Columbia  River,  in  dredging  the  channels  of  both  rivers  at  various 
places,  and  the  removal  of  snags  wherever  necessary. 

In  September,  1893,  as  a  result  of  these  improvements,  deep-draft 
vessels  were  for  the  first  time  able  to  pass  fully  loaded  from  the  docks 
in  Portland  to  the  sea,  thus  avoiding  the  previous  heavy  expense  for 
lightering. 

The  net  am(mnt  expended  on  this  improvement  by  the  United  States 
to  the  close  of  the  fiscal  year  ending  June  30,  1894,  was  $987,637.68,  of 
which  $765,757.12  was  expended  under  the  projects  adopted  in  1877 
and  extended  iu  1891. 

During  the  year  ending  June  30, 1894,  work  has  been  confined  to 
dredging  the  channels,  for  the  maintenance  of  which  the  permanent 
works  have  been  constructed.  This  work  has  been  done  by  the 
hydraulic  dredge  specially  constructed  for  the  purpose  during  the  pre- 
vious fiscal  year.  Dredging  has  been  done  atPost-Oflfice  Bar,  Willam- 
ette River,  at  the  mouth  of  this  river,  and  at  Pillow  Rock,  Snag  Island, 
and  Tongue  Point,  in  the  Columbia  River,  a  tbtaJof  391,000  cubic  yards 
of  material  being  removed  at  these  places. 

The  oflBcer  in  charge  estimates  that  the  sum  of  $160,130  can  be  profit- 
ably expended  on  this  improvement  in  the  yeai^eu<|iji|j[^g^^i^l896* 


RIVEB  AND  HARBOR  IMPROVEMENTS.  417 

Jnly  1,  1893,  balance  unexpended 1^2,827.42 

Jnne  30,  1894,  amount  expende<l  during  fiscal  year 38, 073. 29 

July  1, 1894,  balance  unexpended 4,  754. 13 

July  1,  1894,  outstanding  liabilities 28.80 

July  1,  1894,  balance  available 4,725.33 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 54, 725. 33 

{Amount  (estimated)  required  for  completion  of  existing  project 166, 130.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  Juno  30, 1896  166, 130. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  V  4.) 

5.  Willa^netie  River  above  Portland^  Oreg, — At  the  time  of  the  adop- 
tion of  the  present  project,  in  1878,  the  mouth  of  the  Yamhill  River,  40 
miles  above  Portland,  was  the  head  of  lowwater  navigation,  with  a 
draft  of  2  J  feet.     Above  this  point  the  controlling  depth  was  but  1  foot 

The  project  of  1878  contemplates  the  improvement  of  the  river 
by  the  removal  of  obstructions  and  the  construction  of  dikes  to 
contract  the  waterway  at  shoal  places,  so  as  to  secure  a  navigable 
channel  for  light-draft  boats  from  Portland  to  Eugene,  a  distance 
of  1  <  2  miles.  This  project  was  extended  in  1892  to  include  the  removal 
of  obstructions  in  the  Yamhill  River  from  its  mouth  to  McMinnville, 
and  an  allotment  of  $3,000  for  this  purpose  was  included  in  the  appro- 
priation of  that  year  for  improving  the  upper  Willamette  River. 

The  amount  expended  on  this  project  to  the  close  of  the  fiscal  year 
ending  June  30, 1893,  was  $134,703.21,  of  which  $1,526.22  was  for  remov- 
ing obstructions  in  Yamhill  River. 

During  the  past  year  snagging  operations  have  been  continued  from 
Portland  to  Eugene,  on  the  Willamette  River,  and  to  McMinnville,  on 
tbe  Yamhill,  and  dikes  have  been  built  at  Luckiamute  Bar  and  at 
Matheneys  Bar,  on  the  Willamette  River,  greatly  improving  the  nav- 
igation at  these  points. 

Jnly  1.  1893,  balance  unexpended $18,  951. 65 

Jnue  30,  1894,  amount  expended  during  fiscal  year 15,  525. 40 

July  1,  1894,  balance  nnexpended 3, 426. 25 

July  1,  1894,  outstanding  liabilitit^s 150.22 

July  1,  1894,  balance  available 3,276.03  , 

Amount  appropriated  by  act  of  August  17,  1894 . .  /. 23, 000. 00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1895 26,  276. 03 

Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1896    37,  000. 00 
fc?ubmitted  in  compliance  with  requirements  oi"  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  V  5.) 

6,  Coiclitz  River,  Washinffton. — Prior  to  the  adoption  of  the  project 
for  improving  this  river  in  1882,  the  ruling  low-water  depth  to  Toledo, 
30  miles  above  the  mouth,  was  14  inches. 

The  project  contemplated  the  removal  of  sand  bars  and  other  obstruc- 
tions, such  as  rocks,  snags,  and  overhanging  trees,  to  a  point  50  miles 
from  the  mouth  at  a  cost  of  85,000  for  the  tirst  year  and  an  annual 
expenditure  of  $2,000  for  maintenance  thereafter.  In  pursuance  of  this 
project  work  has  been  done  up  to  Toledo,  to  which  point  a  low-water 

BNG94 27  .      r^n^nii> 
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depth  of  30  inches  has  been  secured,  and  the  usual  season  of  naviga- 
tion has  been  increased  by  one  month. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1893,  was  $19,727.24. 

Work  during  the  current  fiscal  year  has  been  confined  to  the  mainte- 
nance of  navigation  by  the  removal  of  obstructions  below  Toledo,  the 
amount  expended  for  this  purpose  being  $652.37. 

The  officer  in  charge  estimates  that  $3,000  can  be  profitably  exi)ended 
on  this  work  in  the  fiscal  year  1896. 

July  1,  1893,  balance  unexpended $2,272.76 

June  30,  1894,  amount  expended  during  fiscal  year 652. 37 

July  1,  1894,  balance  unexpended 1, 620. 39 

Amount  appropriated  by  act  of  August  17,  1894 3.  OOU.  00 

Amount  available  for  fiscal  year  ending  Juuo  30,  1895 4, 620. 39 

S  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jwno,  30,1896      3,  COO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  V  C.) 

7.  Youngs  and  Klaskuine  rivers,  Oregon, — The  improvement  of  these 
rivers  was  siiliiciently  advanced  in  1891  to  give  a  channel  depth  at 
hijrh  tide  of  7  feet  from  the  month  of  Yonngs  River  to  the  cnt-off  7 
miles  above,  and  via  this  livor  to  Kamm's  wbarf  on  the  Klaskuine 
River,  the  total  length  of  the  improvement  being  9  miles. 

The  amount  exi)ended  on  this  improvement  to  June  30,  1894,  is 
$1,222.47.     No  further  appropriation  is  recommended. 

July  1,  1893,  balance  uijcxpendod $393. 21 

Juno  30,  1894,  amount  expended  during  fiscal  year 15. 68 

July  1,  1894 .  balance  unexpended 377. 53 

(See  Appendix  V  V  7.) 

8.  Oanging  waters  of  Columbia  River,  Oregon  and  Washington, — The 
object  of  this  ganging  is  to  obtain  data  for  use  in  connection  with  the 
improvement  of  the  river  and  to  supply  information  to  persons  inter- 
ested in  its  navigation. 

The  total  amount  appropriated  for  this  work  ($5,000)  had  been 
practically  exhausted  at  the  close  of  the  fiscal  year  ending  June  30, 
1893,  and  during  the  current  year  but  one  gauge,  that  at  Astoria,  has 
•been  in  operation,  the  expenses  being  paid  from  the  appropriation  f  )r 
imx)roving  the  mouth  of  the  Columbia  liiver,  with  which  work  it  is 
intimately  connected. 

An  estimate  of  $1,000  for  continuing  this  work  is  submitted  by  the 
officer  in  charge. 

July  1,  1893,  balance  unexpended $6.32 

Juuo  30,  1894,  amount  expended  during  fiscal  year i (J.  32 

Amount  ai)propriatcd  by  act  of  August  17, 1894 1,000.00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      1, 000. 00 
Submitted  ni  compliance  with  requirements  of  Hections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  luudry  civil  act  of  March  3,  1893. 

(See  Appendix  V  V  8.) 

9.  Examination  and  plan,  by  Board  of  Engineers^  for  overcoming  obsiruO" 
tions  to  navigation  in  Columbia  River  between  Three  Mile  Rapids  and 
Celilo  Falls^  Oregon  and  Washington^  in  compliance  with  river  and  har- 
bor a^t  approved  July  13^  1892. — The  river  and  harboi{^  ^i^-^p^oved 
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July  13,  1892,  authorized  the  President  to  appoint  a  Board  of  'En^l 
iieers,  to  consist  of  sevwi  members,  three  of  them  to  be  civilians,  to 
thoroufchly  examine  the  obstructions  to  navigation  in  the  Columbia 
River  from  its  navigable  waters  below  Three  Mile  Rapids  to  its  navi- 
gable waters  above  Celilo  Falls,  and  to  report  such  plan,  with  estimates 
of  cost,  "  for  overcoming  or  removing  said  obstructions  as  in  their  opin- 
ion is  most  feasible  and  best  adapted  to  the  necessities  of  commerce, 
tos:ether  with  a  statement  as  to  the  usefulness  of  such  improvement  to 
navigation,  its  relation  and  value  to  commerce,  and  the  most  desirable 
location  therefor,  the  cost  of  construction  and  of  the  right  of  way, 
including  the  necessary  land  therefor,  being  considered."  The  sum  of 
$20,000  was  appropriated  to  defray  the  cost  of  the  examination  and 
the  expenses  ot  the  Board. 

By  direction  of  the  President,  Ool.  George  H.  Mendell,  Lieut.  Col. 
Charles  R.  Suter,  Lieut.  Col.  William  R.  King,  and  Maj.  Charles  J. 
Allen,  Corps  of  Engineers,  and  Messrs.  William  R.  Hutton,  E.  Porter 
Alexander,  and  Virgil  G.  Bogue,  civil  engineers,  were  appointed  to 
constitute  this  Board  by  orders  from  the  War  Department  dated  July 
29,  1892.  The  report  of  the  Board  was  rendered  under  date  of  April 
12,  1893. 

The  overcoming  of  the  12  miles  of  obstructions  above  Dalles  City, 
213  miles  from  the  mouth,  will,  with  the  completion  of  the  canal  at  the 
Cascades,  open  up  through  navigation  to  the  Upper  Columbia  River 
and  to  the  Snake  River.  Three  constructions  to  effect  the  object 
desired  at  this  jmint  have  been  considered:  (a)  A  portage  railway,  esti- 
mated to  cost  $454,390,  if  constructed  with  a  view  to  minimum  expendi- 
ture, or  $682,301  if  constructed  with  a  view  to  subsequent  utilization 
in  constructing  a  boat  railway;  {b)  a  boat  railway,  estimated  to  cost 
$2,264,407,  or  if  constructed  first  as  a  portage  railway  available  for 
immediate  use  and  then  enlarged  to  a  boat  railway,  $2,517,063;  aiid  (c) 
a  canal,  estimated  to  cost  not  over  $4,000,000. 

The  Board  reports  that  the  obstructions  to  navigation  in  the  Colum- 
bia River  from  the  navigable  waters  below  Three  Mile  Rapids  to  the 
navigable  waters  above  Celilo  Falls  can  be  overcome  in  the  most  feasi- 
ble, speedy,  and  economical  manner,  and  in  that  best  adapted  to  the 
present  necessities  of  commerce  and  to  its  future  development,  by  the 
construction  of  a  portage  railway  at  an  estimated  cost  of  $454,390,  and 
recommends  that  further  development  of  commerce  demanding  greater 
facilities  than  could  be  thereby  afforded  be  provided  for,  when  required, 
by  the  construction  of  a  canal. 

The  report  was  transmitted  to  Congress  and  printed  in  Senate  Ex. 
Doc.  No.  7,  Fifty-third  Congress,  first  session.  A  copy  is  submitted 
herewith  as  Appendix  V  V  9. 

EXAMINATIONS,     SURVEYS,    AND    CONTINGENCIES    OP 
RIVERS    AND    HARBORS. 

For  examinations,  surveys,  and  contingencias  of  rivers  and  harbors 
an  appropriation  of  $150,000  should  be  made,  as  follows: 

For  examinations,  Burveys,  and  continpjencio8,  nnd  fi)r  incidental  repairs  for  rivers 
nnil  harbors,  for  which  tliere  maybe  no  special  appropriation;  for  expenses  con- 
nected -with  the  inspection  of  bridges  reported  as  olistrnctions  to  navigation,  the 
servico  of  notice  required  in  such  cases,  autl  the  location  of  harbor  lines  as  required 
hythc  act  of  September  19,  1890;  and  for  expenses  conuf^cted  with  the  examinations 
and  reports  b^  officers  of  the  Corps  of  Eu;:^ineers  and  by  boards  of  engineers,  upon 
plans  for  bridges  authorized  bylaw  to  bo  ronstructed,  and  upon  bridge  uills.  reports 
on  wbich  may  bo  called  for  by  Congress,  $150,000.  ^^^.^ 
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SUTERVISION    OF    THE    HARBOR    OF    NEW    YORK. 

The  office  of  Supervisor  of  the  Harbor  of  New  York  was  created  by 
act  of  Congress  approved  June'  29,  1888,  entitled  "  An  act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  adjacent 
waters  of  New  York  City  by  dumping  or  otherwise,  and  to  punish  and 
prevent  such  offenses."  This  act  has  been  amended  by  section  3  of  the 
act  of  August  17,  1894,  entitled  ''An  act  making  appropriations  for 
the  construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  liarbors,  and  for  other  purposes, ''  by  which  amendment  the 
functions  and  powers  of  the  officer  have  been  greatly  enlarged.  Addi- 
tional duties  are  also  conferred  on  the  supervisor  by  section  2  of  the 
last-named  act. 

Under  the  prdvisions  of  section  6  of  the  act  of  June  29, 1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by  the 
act,  under  the  direction  of  the  Secretary  of  War.  On  May  23,  1889, 
the  Secretary  of  War  directed  that  all  communications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  February  1,  1890,  he  further  directed  that  the  powers  conferred  upon 
him  by  the  act  should  be  exercised  through  the  Chief  of  Engineers. 

At  the  beginning  of  the  fiscal  year  (3apt.  Frederick  Rodgers,  U.  S. 
Navy,  was  supervisor  of  the  harbor,  and  continued  as  such  until  Octo- 
ber 2,  1893,  when  he  was  relieved  by  Lieut.  Commander  Daniel  Dele- 
hanty,  U.  S.  Navy,  who  has  since  discharged  the  duties  of  the  office. 

The  report  of  Lieut.  Commander  Delehanty,  describing  the  operations 
in  his  charge  for  the  fiscal  year  ending  June  30,  1894,  is  submitted  as 
Appendix  W  W. 

ERtimaics  for  the  fiscal  year  ending  June  30 ^  1896, — The  estimate  of 
funds  required  for  this  service  for  the  fiscal  year  ending  June  30,  1896, 
is  given  in  the  above-mentioned  report,  as  follows: 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses  of  office..  $20, 000 

For  ptay  of  crew  and  maintenance  of  steamer  Nimrod 10, 000 

For  pay  of  crow  and  maintenance  of  steamer  Argua 10, 000 

For  pay  of  crew  and  maintenance  of  one  ateam  tug  to  be  purchased  or  con- 
structed    12,000 

For  the  purchase  or  construction  of  one  steam  tug 45, 000 

For  pay  of  crew  and  maintenance  of  one  steam  tug  to  be  purchased  or  con- 
structed    12,000 

Total 109,000 

MISSISSIPPI    RIVER    COMMISSION. 

The  Mississippi  River  Commission,  constituted  by  act  of  Congress  of 
June  28,  1870,  is  in  charge  of  the  improvement  of  Mississippi  River 
between  the  month  of  Ohio  River  and  the  Head  of  the  Passes  and  of 
surveys  of  the  entire  river. 

The  commissioners  during  the  past  fiscal  year  were:  Col.  C.  B.  Com- 
stock,  Corps  of  Engineers,  president;  Lieut.  Col.  Charles  R.  Suter, 
Corps  of  Engineers;  Maj.  ().  H.  ?>nst.  Corps  of  Engineers  (to  January 
8, 181)4),  and  Lieut.  Col.  Amos  Btickney,  Corps  of  Engineers  (from  Jan- 
uary 30, 181>4);  Henry  L.  Whiting,  assistant,  U.  S.  Coast  and  Geodetic 
Survey;  B.  M.  llarrod;  Robert  S.  Taylor,  and  Henry  Flad. 

The  report  of  the  commission  upon  the  operations  under  its  chgare 
during  the  fiscal  year  ending  June  30, 1894,  is  submitted  as  Api)endix 
XX. 
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Estimates  for  the  fiscal  year  ending  June  30,  1896. -^The  following 
estimates  of  funds  required  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30,  1890,  are  submitted  by  the  commission: 

For  improving  Mississippi  River  from  Head  of  the  Passes  to  the  mouth 
of  theOhioKiver,  incliidia^  salaries,  clerical,  office,  traveling,  and  mis- 
cellaneous expenses  of  the  Mississippi  River  Commission $2, 665,  000 

For  improving  harbors  at: 

New  Madrid,  Mo 75, 000 

Memphis,  Tenn 100,000 

Greenville,  Miss , 200,000 

Natchez,  Miss.,  and  Vidalia,  La 300,000 

New  Orleans,  La 300,000 

For  improvement  at  head  of  Atchafulay  a  and  mouth  of  Red  River,  Louis- 
iana         350,000 

Total -. 3,990,000 

MISSOURI    RIVER    COMMISSION. 

The  Missouri  River  Commission,  constituted  by  act  of  Congress  of 
July  5,  1884,  is  in  charge  of  the  improvement  and  surveys  of  the  Mis- 
souri River,  below  Sioux  City,  Iowa. 

Thecommissioners  during  the  past  fiscalyear  were :  Lieut.  Col. Charles 
R.  Suter,  Corps  of  Engineers,  president;  Maj.  A.  Mackenzie,  Corps  of 
Engineers;  Maj.  O.  H.  Ernst, Corps  of  Engineers  (to  January  8,  1894), 
and  Maj.  Charles  J.  Allen,  Corps  of  Engineers  (from  January  30, 1894); 
G.  C.  Broadhead,  and  11.  S.  Berlin. 

The  report  of  the  commission  upon  the  operations  under  its  charge 
for  the  fiscal  year  ending  June  30,  1894,  is  submitted  as  Appendix  Y  Y. 

Estimates  for  the  fiscal  year  ending  June  30, 1896, — The  following  esti- 
mates of  funds  required  for  carrying  on  the  works  under  its  charge  for 
the  yeiir  endiug  June  30,  1896,  are  submitted  by  the  commission: 

For  office  and  traveling  expenses,  and  salaries  of  commission $20, 000 

Surveys,  gauges,  physical  data,  and  publications 30,  000 

Operating  snag  boat 35, 000 

Systematic  improvement  in  first  reach 665, 000 

Total : *. 750,000 

CALIFORNIA    DfiBRIS    COMMISSION. 

Act  of  Congress  approved  March  1, 1893,  provided  for  the  establish- 
ment of  the  California  Debris  Commission,  to  consist  of  3  officers  of 
the  Corps  of  Engineers,  appointed  by  the  President,  with  the  con- 
currence of  the  Senate,  whose  fanctions  relate  to  hydraulic  mining  in 
the  territory  drained  by  the  Sacramento  and  San  Joaquin  river  systems 
in  California.  The  Commission  is  empowered  and  required  to  adopt 
plans  for  improving  the  navigation  of  the  rivers  in  the  systems  men- 
tioned, to  project  and  construct  works  for  impounding  detritus  and 
preventing  the  deterioration  of  the  rivers  from  the  deposit  of  hydraulic- 
mining  and  other  debris,  and  to  devise  means  and  issue  permits  for 
resuming  and  carrying  on  hydraulic-mining  operations  under  condi- 
tions that  will  not  injure  other  interests  in  the  State.  The  powers  of 
the  Commission,  methods  of  procedure,  etc.,  are  prescribed  in  the  act 
in  detail. 

The  Commissioners  appointed  by  the  President  May  3, 1893,  are  Col. 
G.  H.  Mendell,  Lieut.  Col.  W.  H.  H.  Benyaurd,  and  Maj.  W.  H.  Heuer, 
Corps  of  Engineers.    Lieut.  Cassius  B.  Gillette,  Corps  of  Engineers, 
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has  been  on  duty  under  orders  of  the  Commission  since  September  6, 
1893. 

The  first  annual  report  of  the.Oommission,  submitted  November  15, 
1893,  and  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  10, 
Fifty-third  Congress,  second  session,  details  the  operations  of  the 
Commission  up  to  that  date.  A  copy  of  this  report  is  submitted  here- 
with as  Appendix  Z  Z. 

February  15, 1894,  the  Commission  submitted  a  recommendation  for 
an  amendment  to  the  act  whicl\  experience  with  its  actual  workings 
showed  to  be  advisable.  This  communication  was  transmitted  to  Con- 
gress and  printed  in  House  Ex.  Doc.  No.  132,  Fifty-third  Congress, 
second  session. 

The  report  of  the  Commission  for  the  current  year  will  be  submitted 
when  received. 

HARI3  0R   LINES. 

The  existing  provisions  of  United  States  law  relating  to  the  estab- 
lishment of  harbor  lines  arc  contained  in  section  12  of  the  river  and 
harbor  act  approved  September  19,  1890,  as  follows: 

Skc.  12.  That  soctiou  12  of  tho  river  and  harbor  act  of  August  11, 1888,  be  amended 
and  reenactcd  bo  ns  to  read  a^  follows: 

Where  it  is  made  nianifost  to  tho  Secretary  of  War  that  tho  establislinient  of  har- 
bor lines  iH  essential  to  tito  preservation  and  proteetiou  of  harbors  lie  may,  and  is 
hereby  authorized  to,  cause  such  lines  to  be  establibhed  beyond  which  uo  piers, 
^vharves,  bulkheads,  or  other  works  shall  be  extended  or  deposits  made,  except  uuder 
such  regulations  »s  luav  bo  prescribed  from  time  to  time  by  him;  and  any  person 
who  shall  willfnlly  viohite  the  provisions  of  this  section,  orany  rule  or  rep^nlatioii 
made  by  the  Secretary  of  War  in  pursuance  of  this  section,  shall  be  deemed  guilty 
of  a  misdeiueanur,  and  on  conviction  thereof  shall  be  punished  by  a  fine  not  exceeding 
$1,000,  or  iiuprisoumcnt  not  exceeding  one  year,  at  the  discretion  of  the  court,  for 
each  oifeusc. 

Cases  where  tiro  establishment  of  harbor  lines  at  particular  harbors 
has  appeared  to  be  essential  to  their  preservation  and  i)rotectioii  have 
been  considered  by  the  lotial  enp^ineer  officers  or  by  Boards  of  Engineers 
constituted  for  the  purx)ose,  and  reports  thereon  submitted,  with  maps 
indicating  the  Ijnes  recommended  forestablishment  by  theWar  l>epart- 
ment;  and  the  reports  have  been  submitted  to  the  Secretary  of  War 
with  the  recommendations  of  this  office.  Under  the  provisions  of  the 
law  and  in  this  manner  harbor  lines  have  been  established  by  the  Sec- 
retary during  the  year  at  the  following  localities,  the  correspondence 
and  reports  being  submitted  as  appendixes  to  this  report: 

Greenport  Harbor^  New  Yorli. — In  accordance  with  requests  from 
local  interests,  the  subject  of  harbor  lines  at  Greenport,  N.  Y.,  was 
referred  to  the  local  engineer,  Lieut.  Col.  Henry  M.  Robert,  Corps  of 
Engineers,  for  consideration,  and  his  report  thereon  was  submitted 
December  23,  1893.  The  lines  recommended  by  him  were  established 
by  the  Secretary  of  War  January  5,  1894.     (Sec  Appendix  D  28.) 

Pa^chogne  River,  New  York. — At  the  instance  of  local  interests  the 
subject  of  establishing  harbor  lines  in  Patchogne  Kiver  was  referred  to 
tlie  local  officer,  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers,  for 
consideration;  and  in  pursuance  of  his  recommendations  of  January 
10, 1894,  lines  at  this  locality  were  established  by  the  Secretary  of  War 
January  17,  1894.     (See  Appendix  D  29.) 

Harlem  River,  New  York. — In  order  to  enable  proposed  improvements 
to  be  made,  representatives  ot  the  Department  of  Public  Works  of  New 
York  City  on  July  11,  1893,  applied  for  modification  of  the  harbor  lines 
north  of  One  hundred  and  fifty-filth  street  on  the  west  bank  of  Harlem 
River  established  by  the  Secretary  of  War  October  18,  Jf^.i^ee 
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Annual  Report  Chief  of  Engineers,  1891,  pp.  424  and  058.)  The  mat- 
ter was  referred  to  The  Board  of  Engineers  on  harbor  lines  for  New 
York  Harbor  and  adjacent  waters,  consisting  of  Col.  Henry  L.  Abbot, 
Col.  William  P.  Craighill,  Col.  C.  B.  Comstock,  Lieut.  Col.  Henry  M. 
Kobert,  and  Lieilt.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  constituted 
by  Special  Orders,  No.  11,  Headquarters  Corps  of  Euffineers,  January 
30, 1889,  which  submitted  a  report  July  27,  1893,  recommending  modi- 
fication of  the  harbor  lines  near  Washington  bridge.  The  modified 
lines,  as  recommended  by  the  Board,  were  approved  by  the  Secretary 
of  War  October  2, 1893.     (See  Appendix  E  14.) 

Westchester  CreeJcj  Neto  York. — Pursuant  to  request  of  local  interests 
tlie  matter  of  harbor  lines  along  Westchester  Creek,  New  York,  was 
referred  to  the  local  engineer,  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers, for  consideration.  His  report  thereon  was  submitted  June  23, 
1894^  and  the  lines  recommended  by  him  were  established  by  the  Sec- 
retary of  War  June  29,  1894.     (See  Appendix  E  15.) 

Shretcsbury  lUrer,  near  Sea  Bright^  K.  J. — In  accordance  with  a 
request  from  local  navigation  interests  harbor  lines  at  this  locality 
were,  in  pursuance  of  reports  of  the  local  officer,  Capt.  Thos.  L.  Casey, 
Corps  of  Engineers,  and  the  Division  Engineer,  Col.  Henry  L.  Abbot, 
Corps  of  Engineers,  established  by  the  Secretary  of  War  February  5, 
1894.     (Sec  Appendix  FIT.) 

3elatcare  River  at  Philadelphia,  Pa.,  and  Camden^  N".  J, — A  Board 
of  Engineers  on  harbor  lines  at  this  locality,  consisting  of  Col.  William 
P.  Craighill,  Col.  C.  B.  Comstock,  and  Maj.  C.  W.  liaymond,  Corps  of 
En.c:ineers,  constituted  by  Special  Orders,  No.  20,  Headquarters  Corps 
of  Engineers,  February  25,  1889,  submitted  report  dated  December  30, 
1893.  recommending  harbor  lines  in  extension  and  modification  of  lines 
heretofore  established;  the  lines  recommended  were  approved  by  the 
Secretary  of  War  January  5,  1894.    (See  Appendix  G  J3.) 

Ohio  Hirer  bettceen  the  tipper  end  of  Martins  Ferry  and  tfie  lower  end 
of  the  city  of  Bellaire,  Ohio. — A  Board  of  Engineers  on  harbor  lines 
at  this  locality,  consisting  of  Lieut.  Col.  Amos  Stickney,  Maj.  D.  W. 
Lockwood,  and  Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  consti- 
tuted by  Special  Orders,  No.  32,  Headquarters  Corps  of  Engineers, 
May  22,  1891,  submitted  report  dated  June  15,  1894,  The  lines  recom- 
mended were  approved  by  the  Secretary  of  War  June  21, 1894.  (See 
Appendix  D  D  10.) 

Missouri  River  at  Kansas  City^  Kans.^  and  Kansas  City,  Mo. — In 
accordance  with  requests  from  the  authorities  of  the  States  of  Kansas 
ai:d  Missouri  the  consideration  of  the  subject  of  harbor  lines  at  Kansas 
City  was  assigned  to  the  Missouri  River  Commission.  After  full  in ves- 
tigation  of  the  matter  and  a  public  hearing  of  the  i)arties  concerned, 
the  views  of  the  (Commission  were  embodied  in  a  report  of  September 
14, 1893,  and  the  lines  reconnnended  were  approved  by  the  Secretary 
of  War  December  9,  1893.  The  reports  and  correspondence  are  sub- 
mitted with  the  annual  report  of  the  Missouri  IMver  Commission  in 
Appendix  Y  Y. 

Siiperior  Bay,  Wisconsin. — Modification  of  the  harbor  lines  established 
in  Superior  Bay  September  8,  1890  (see  Annual  Report,  Chief  of  Engi- 
neers, 1891,  pp.  420  and  2,515),  was  requested  by  the  city  authorities  in 
March,  1894.  The  changes  proposed  were  recommended  by  the  local 
engineer,  Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  and  the  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers,  and  were  approved  by  the 
Secretary  of  War  March  21, 1894.    (See  Appendix  I  111.) 
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Oconto  Harbor,  Wisconsin. — Harbor  lines  for  this  locality  were  estab- 
lished by  the  Secretary  of  War  June  23, 1893  (see  Annual  Report  Chief  of 
Engineers,  1893, pp. 462  and  2,784).  In  laying  down  these  lines  on  the 
ground,  the  local  officer,  Maj.  James  F.  Gregory,  Corps  of  Engineers, 
found  that  lines  slightly  diverging  from  them  would  approximate  more 
nearly  to  the  natural  bank  and  be  in  every  way  better,  and  he  accord- 
ingly recommended  a  modification  of  the  approved  lines.  Modified 
lines  were  established  by  the  Secretary  of  War  October  2, 1893.  (See 
Appendix  J  J  25.) 

St.  Joseph  Harbor,  Michigan. — A  harbor  line  for  a  portion  of  St 
Joseph  Harbor  was  recommended  by  the  local  officer,  Lieut.  Col.  G.  J. 
Ly decker,  Corps  of  Engineers,  June  1,  1894,  in  a  report  on  an  applica- 
tion for  permission  to  construct  a  wharf.  The  line  was  approved  by 
the  Secretary  of  War  June  8,  1894.     (See  Ai)])endix  L  L  27.) 

Niagara  River  at  ISquaio  Island,  New  York, — A  Board  of  Engineers, 
consisting  of  Cols.  Henry  L.  Abbot  and  Cyrus  B.  Comstock  and  Capt 
Dan  C.  Kingman,  Corps  of  Engineers,  constituted  by  Special  Orders, 
No.  27,  Hea^lquarters,  Corps  of  Engineers,  May  29,  18i?4,  to  consider 
and  report  upcni  an  application  for  permission  to  build  docks  at  this 
locality,  submitted  a  report  dated  July  16,  1894,  recommending  the 
establishment  of  harborlinesatSquawlsland.  The  lines  wereapproved 
by  the  Secretary  of  War  July  23,  1894.     (See  Appendix  O  O  10.) 

San  Francisco  Bay  and  Oakland  Harbor,  California. — A  Board  of 
Engineers  on  harbor  lines  for  San  Francisco  Harbor  and  adjacent 
waters,  consisting  of  Col.  G.  H.  Mendell,  Lieut.  Col.  W.  H.  H.  Ben- 
yaurd,  and  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  constituted  by 
Special  Orders,  No.  51,  Headquarters  Corps  of  Engineers,  October  11, 
1888,  submitted  the  following  reports: 

a.  On  October  3,  1893,  the  Board  recommended  harbor  lines  for  the 
eastern  shore  of  San  Francisco  Bay,  from  Point  San  Pablo  southward 
in  front  of  Oakland  and  Alameda;  the  lines  were  approved  by  the  Sec- 
retary of  War  OctA)ber  11,  1893.     (See  Appendix  R  R  2.) 

b.  On  September  20,  1893,  the  Board  recommended  harbor  lines  for 
the  estuary  of  Oakland  Harbor;  approved  by  the  Secretary  of  War 
September  29,  1893.     (See  Appendix  K  \i  3.) 

Napa  River  at  Napa,  Cal. — In  pursuance  of  a  request  from  local 
interests  the  consideration  of  harbor  lines  at  Napa  was  assigned  to  a 
Board  of  Engineers,  consisting  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Maj. 
W.  H.  Heuer,  and  Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  con- 
stituted by  Special  Orders,  No.  28,  Headquarters  Corps  of  Engineers, 
July  14,  1893.  The  Board  submitted  report  October  5,  1893,  and  the 
lines  recommended  were  api)roved  by  the  Secretary  of  War  October 
18,  1893.     (See  Appendix  S  S  7.) 

Everett  Harbor,  Washington. — At  the  request  of  local  interests  harbor 
lines  were,  as  recommended  in  report  of  October  10,  1893,  by  the  local 
engineer  officer,  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  estab- 
lished at  Everett  by  the  Secretary  of  War  November  28,  1893.  (See 
Appendix  U  U  19.) 

BRIDGING    NAVIGABLE   WATERS   OF   THE    UNITED   STATES. 

Plans  and  locations  of  the  following  bridges,  proposed  to  be  erected 
under  the  authority  of  special  acts  of  Congress,  have  been  examined 
with  a  view^  to  protection  of  the  interests  of  navigation,  and  have 
been  approved  by  the  Secretary  of  War,  as  provided  by  the  acts;  and 
the  local  engineer  officers  have  been  furnished  with  copies  of  the  instru- 


BRIDGING   NAVIGABLE   WATERS.  425 

ments  of  approval  and  drawings  showing  plans  and  locations,  and 
charged  with  the  supervision  of  the  construction  of  the  bridges  so  far 
as  necessary  to  see  that  they  are  built  in  accordance  with  the  approved 
plans: 

1.  Bridge  of  the  Little  Rock  Bridge  and  Terminal  Raihcay  Company 
across  Arkansas  River  at  Little  Rock^  Ark, — The  constFuction  of  this 
bridge  was  authorized  by  act  of  March  2, 1891,  amended  by  act  of  Feb- 
ruary ll,189i5.  Plans  and  location  were  submitted  by  the  company 
November  10,1803;  approved  by  the  Secretary  of  War  December  7, 
1893;  copy  sent  to  Capt.  CaVl  F.  Palfrey,  Corps  of  Engineers,  Decem- 
ber 22, 1893. 

2,  Bridge  of  the  St,  Lawrence  Railway  Company  across  St,  Lawrence 
River  at  Morristoicn,  X.  Y. — The  construction  of  this  bridge  was 
authorized  by  act  of  February  9, 1893.  Plans  and  locatioq  were  sub- 
mitted by  the  company  January  18,  1894;  .approved  by  the  Secretary 
of  War  February  0,  1894;  copy  sent  to  Capt.  S.  S.. Leach,  Corps  of 
Engineers,  February  8, 1894. 

o*.  Bridge  of  the  South  St,  Paul  Belt  Railroad  Company  across  Mis- 
sissippi River  at  South  St.  Pauly  Minn, — The  construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  April  26, 1890, 
amended  by  acts  of  February  24, 1891,  February  15, 1892,  and  February 
15, 1893.  Plans  and  location  were  submitted  by  the  company  Decem- 
ber 7, 1893,  and  modified  plans  January  16, 1894;  approved  by  the  Sec- 
retary of  War  Febiuary  7, 1894;  copy  sent  to  Maj.  A.  Mackenzie,  Corps 
of  Engineers,  February  19, 1894. 

4.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railroad  Company 
ao'oss  Calumet  River  at  South  Chicago^  III, — The  reconstruction  of  this 
bridge  was  authorized  by  act  of  March  3,  1893.  Plans  and  location 
were  submitted  by  the  company  December  23, 1893,  and  modified  plans 
January  26,  1894;  approved  by  the  Secretary  of  War  March  1,  1894; 
copy  sent  to  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  March  14, 1894. 

5.  Bridge  of  the  Montgomery  Bridge  Company  across  Alabama  River 
near  Montgomery^  Ala. — The  construction  of  this  bridge  was  author- 
ized by  act  of  Congress  approved  March  1, 1893.  Plans  were  submit- 
ted February  8,  1894,  and  modified  plans  February  23,  1894;  a})proved 
by  the  Secretary  of  War  March  27,  1894;  copy  sent  to  Maj.  F.  A. 
Mahan,  Corps  of  Engineers,  March  29,  1894. 

6".  Bridge  of  the  city  of  Red  Wing^  il/inn.,  across  Mississippi  River. — 
The  construction  of  this  bridge  was  authorized  by  act  of  Congress  May 
12,  1894.  Plans  and  location  were  submitted  May  28,  1894;  ap[)roved 
by  the  Secretary  of  War  June  16,  1894;  copy  sent  to  Maj.  A.  Macken^ 
zie,  Corps  of  Engiaecrs,  June  19,  1894. 

7.  Bridge  of  the  East  lAverpool  Bridge  Company  across  Ohio  River  at 
East  Liverpool,  Ohio, — Plans  and  location,  under  the  provisions.of  acts 
of  Congress  of  December  17,  1872,  and  February  14,  1883,  were  sub- 
mitted May  11, 1894. 

These  plans  were  referred  to  a  Boardof  Officers  of  the  Corps  of  Engi- 
neers as  required  by  section  4  of  the  act  of  February  14, 1883,  and  it 
was  recommended  by  the  Board  in  its  report  of  June  5,  1894,  that  the 
channel  span  be  increased  to  650  feet  in  the  clear  instead  of  500  feet  as 
proposed. 

Modified  plans  were  submitted  by  the  company  July  2,  1894; 
approved  by  the  Secretary  of  War  July  2,  1894;  copy  sent  to  Lieut 
Col.  Amos  Stickney,  Corps  of  Engineers,  July  5,  1894. 

8.  Bridge  of  the  Yankton  Bridge  Company  across  Missouri  River  at 
YanJctojty  S.  Dak.—The  construction  of  this  bridg^j^f^  ^l^tjQ^gf^^by 
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act  of  Congress  approved  June  22, 1892,  amended  by  act  of  May  28, 
1894.  Plans  and  location  were  received  July  23, 1894;  approved  by 
tbe  Secretary  of  War  August  3,  1894;  copy  sent  to  Capt.  H.  F. 
Hodges,  Corps  of  Engineers,  August  7, 1894. 

9.  Bridge  of  the  city  of  Pittsburg^  Pa.^  across  the  Monongaliela  Biver^ 
at  iiSouth  Twenty-second  street, — The  construction  of  tbis  bridge  was 
authorized  by  act  of  Congress  approved  May  7,  1894.  Plans  and 
location  were  submitted  May  29, 1894,  and  modified  plans  August  3, 
1894;  approved  by  tbe  Secretary  of  War  August  21, 1894;  copy  sent 
to  Capt.  R.  L.  Uoxie,  Corps  of  Engineers,  August  23, 1894. 

10.  Bridge  of  the  Wilmington  and  Weldon  Railroad  Company  across 
Contentnia  Creek,  near  Orifton,  N.  0. — Tbe  construction  of  tbis  bridge 
was  authorized  by  act  of  August  23, 1894.  Plans  and  location  were 
submitted  .by  tbe  company  through  the  local  engineer  officer  August 
27,  1894;  approved  by  the  Secretary  of  War  August  29, 1894;  copy 
sent  to  Maj.  W.  S.  Stanton,  Corps  of  Engineers,  August  30, 1894. 

Under  the  provisions  of  section  7  of  river  and  harbor  act  approved 
September  19,  1890,  amended  by  section  3  of  river  and  harbor  act 
approved  July  13, 1892,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  St-ate,  under  tbe  authority  of  legisla- 
tive enactment  of  such  State,  when  the  plans  and  locations  of  tbe 
structures  are  approved  by  the  Secretary  of  War.  Plans  and  locations 
of  the  following  bridges  proposed  to  be  erected  under  these  provisions 
have  been  examined,  with  a  view  to  protection  of  tbe  interests  of  navi- 
gation, and  have  been  approved  by  the  Secretary  of  War;  and  the  local 
engineer  officers  have  been  furnished  with  copies  of  tbe  drawings  and 
instruments  of  approval,  and  charged  with  the  supervision  of  con- 
struction of  tbe  bridges  so  far  as  necessary  to  see  that  they  are  built 
in  accordance  with  the  approved  plans. 

J,  Bridge  of  the  city  of  Tacoma,  Tr^w/t.,  across  the  ship  channel 
through  that  city, — Plan  and  location  were  submitted  June  29, 1893; 
approved  by  tbe  Secretary  of  War  September  29, 1893 ;  copy  sent  to 
Capt.  T.  W.  Symons,  Corps  of  Engineers,  October  4,  1893. 

Upon  application  of  tbe  city,  October  30, 1893,  the  Secretary  of  War, 
November  15,  1893,  authorized  certain  modification  of  the  specified 
conditions  respecting  the  location  of  piers. 

^.  Bridge  of  Orange  County^  Tex.,  across  Cow  Bayou,  about  6  miles 
above  its  confluence  with  Sabine  River, — Plans  and  location  of  tbis 
bridge  were  approved  by  the  Secretary  of  War,  July  C,  1893  (see 
Annual  Report  Chief  of  Engineers,  1893,  p.  470);  September  23,  1893, 
tbe  county  submitted  plans  for  a  bridge  of  different  type  from  and  in 
lieu  of  that  originally  contemplated;  approved  by  the  Secretary  of 
War,  October  G,  1893;  copy  of  instrument  sent  to  Maj.  A.  M.  Miller, 
Corps  of  Engineers,  October  10, 1893. 

3.  Bridge  of  the  Savannah,  Florida  and  Western  Railway  Company 
across  Hillsborovgh  River  at  Tampa^  Fla. — Plans  and  location  were 
submitted  July  31,  1893;  approved  by  the  Secretary  of  War  October 
23,  1893;  copy  sent  to  Lieut.  A.  M.  D'Armit,  Corps  of  Engineers,  Octo- 
ber 25, 1893. 

4.  Bridges  of  the  Mobile  and  Dauphin  Island  Railroad  and  Harbor 
Company  across  Dog  and  Fowl  rivers,  Alabama. — Plans  and  location 
for  tbis  bridge  were  submitted  September  23,  1893;  approved  by  tbe 
Secretary  of  War  November  3,  1893;  copy  sent  to  Maj.  A.  N.  Damrell, 
Corps  of  Engineers,  November  G,  1893. 

5.  Bridge  of  Brasoria  County  Tex.,  across  San  Bernard  River  at 
Churchills  Ferry. — Plans  and  location  of  this  ^^^tCli%T^(3^^^^^ 
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September  11,  1893;  approved  by  the  Secretary  of  War  November  7, 
1893;  copy  sent  to  Maj.  A.  M.  Miller,  Corps  of  Engineers,  November  8, 
1893.  The  bridge  has  been  comi)leted  in  accordance  with  the  api^roved 
plans. 

6.  Bridges  of  the  city  of  Chicago  at  Van  Buren  street  and  the  Metro- 
politan  West  §ide  Elevated  Railroad  Company  between  Jackson  and  Van 
Buren  streets^  across  South  Branch  of  Chicago  River^  Chicago.  III. — 
Plans  and  locations  for  the  proposed  bridges  were  submitted  conjointly 
by  the  city  and  railroad  company  July  26,  1893.  Protest  having  been 
made  against  their  construction,  a  hearing  of  the  parties  interested 
was  held  before  the  local  officer,  Capt.  W.  L.  ^Marshall,  Corps  of  Engi- 
neers; and  in  accordance  with  his  recommendations,  the  Secretary  of 
War  on  November  16,  1893,  authorized  the  reconstruction  of  the  city 
bridge  at  Van  Buren  street,  and  the  construction,  upon  removal  of 
obstructions  caused  by  the  existing  Van  Buren  street  bridge,  of  the 
railroad  bridge  between  Jackson  and  Van  Buren  streets.  Copy  of  the 
approval  was  sent  to  Captain  Marshall  November  20, 1893. 

A])plication  for  approval  of  a  slight  change  in  the  approved  location 
of  the  piers  of  the  railroad  bridge  was  made  by  the  railroad  company 
March  17,  1894;  approved  by  the  Secretary  of  War  March  27,  1894; 
copy  sent  to  Captain  Marshall  March  29,  1894. 

7.  Bridge  of  Knox  County^  Tenn.j  across  Holsion  River  at  Boyds 
Ferry,  near  KnoxvUle. — Plans  for  this  bridge  were  approved  by  the 
Secretary  of  War  August  2,  1893  (sec  Annual  Ileport  Chief  of  Engi- 
neers, 1893,  p.  470).  Application  for  modification  of  the  approved 
plans  was  submitted  by  the  bridge  commissioners  of  Knox  County 
November  18,  1893;  the  modification  was  approved  by  the  Secretary 
of  War  November  29,  1893;  copv  sent  to  Capt.  John  Biddle,  Corps  of 
Engineers,  December  2,  1893.      '^ 

b.  Bridge  of  the  Wisconsin  Central  Railroad  Company  across  Wolf 
River  at  Gills  Landing^  Wisconsin. — Plans  and  location  were  submitted 
November  22,  1893,  for  the  construetion  of  a  new  bridge  to  replace  the 
existing  one  at  this  point;  approved  by  the  Secretary  of  War  Decem- 
ber 7,  1893;  copy  sent  to  Maj.  James  F.  Gregory,  Corps  of  Engineers, 
December  9,  1893. 

D.  Bridge  of  the  city  of  Kaukauna,  Wis,,  across  Fox  River  and  canal. 
— Plans  and  location  were  submitted  November  9,  1S93;  approved  by 
the  Secretary  of  War  December  11,  1893;  topy  sent  to  Maj.  James  F. 
Gngory,  Corps  of  Engineers,  December  13,  1893. 

The  bridge  has  been  completed  in  accordance  with  the  approved 
plans. 

10.  Bridge  of  the  city  of  Manistee^  Mich.,  across  Manistee  River  at 
Smith  «frce^v-Plans  and  location  were  submitted  August  28,  1893,  and 
ap])roved  by  the  Secretary  of  War  September  27, 1893. 

Application  for  approval  of  a  slight  change  in  the  approved  locations 
of  the  piers  was  made  by  the  Mayor  January  0,  1894,  and  approved  by 
the  Secretary  of  War  January  18,  1894.  Copies  of  the  instruments  of 
approval  were  sent  to  Maj.  William  Ludlow  and  Lieut.  Col.  G.  J. 
liydecker,  Cori>s  of  Engineers,  September  29,  1893,  and  January  20, 
181)4,  respectively. 

11.  Bridge  of  the  city  of  Dc  Pcre^  Wis.,  across  Fox  River  and  canal. — 
Plans  and  location  were  submitted  by  the  city  January  2, 1894,  for 
rebuilding  the  existing  structure  at  this  place;  approved  by  the  Sec- 
retary of  War  February  1,  1894;  copy  sent  Uj  Maj.  James  F.  Gregory, 
Carps  of  Engineers,  February  3,  1894. 

1^.  Bridge  of  the  town  of  Hempstead,  Queens  County^  N.  Y.,  a^cross 
If  or  tons  Creek. — Plans  and  location  were  submitted  January  23, 1894  j 
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approved  by  the  Secretary  of  War  February  6, 1894 ;  copy  sent  to  Lieut 
Col.  H.  M.  Robert,  Corps  of  Engineers,  February  9, 1894.  The  bridf2:e 
has  been  completed  in  accordance  with  the  approved  plans. 

13.  Bridge  of  Brazoria  County^  Tex,,  a/yross  Brazos  River  at  Colum- 
bia.— Plans  and  location  of  this  bridge  were  received  January  20, 1894; 
approved  by  the  Secretary  of  War  February  113, 1894;  copy  sent  to 
Maj.  A.  M.  Miller,  Corps  of  Engineers,  February  14,  1894. 

14.  Bridge  of  the  Creighton  Bridge  Company  across  Allegheny  River  at 
Creighton^  Pa. — Plans  and  location  were  submitted  December  1, 1893, 
and  modified  plans  January  20,  1894;  approved  by  the  Secretary  of 
War  February  27,  1894;  copy  sent  to  Capt.  R.  L.  Ifoxie,  Corj)S  of 
Engineers,  March  1,  1894. 

15.  Bridge  of  the  city  of  Houston^  Tex,,  across  Buffalo  5<n/ow.— Plans 
and  location  were  submitter!  February  14,  1894;  approved  by  tlie  Sec- 
retary of  War  March  12,  1894;  copy  sent  to  Maj.  A.  M.  Miller,  Corps 
of  Engineers,  March  14,  1894. 

16.  Bridge  of  the  Sea  Shore  Road  Company  across  Youngs  Bay^  Ore- 
gon.— Plan  and  location  were  submitted  January  9,  1894;  approved  by 
the  Secretary  of  War  March  14,  1894;  copy  sent  to  Maj.  J.  C.  Post, 
Corps  of  Engineers,  March  17,  1894. 

17.  Bridge  of  the  Washington  and  Chesapeake  Bea^h  Hailtcay  Com- 
pany across  Patuxeni  River  at  Mount  Calvert^  Md. — Plan  and  location  of 
this  bridge  were  approved  by  the  Secretary  of  War  April  26, 1892.  (See 
Annual  lieport,  Chief  of  Engineers,  1892,  p.  405).  On  March  30,  1894, 
the  company  submitted  plans  providing  for  slight  modification  in  con- 
struction of  the  draw  and  center  pier;  approved  by  the  Secretary  of 
W^ar  April  3, 1894;  copy  sent  to  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers, April  4,  1894. 

IS.  Bridge  of  Clarice  County ^  Wa^h.^  across  Ea^t  Fork  of  Lewis  River 
at  La  Center. — Plans  and  location  were  subnaitted  January  29,  1894; 
approved  by  the  Secretary  of  War  April  11,  1894;  copy  sent  to  Maj. 
J.  C.  Post,  Corps  of  Engineers,  April  12,  1894. 

19.  Bridge  of  the  Kensington  Rapid  Transit  Bridge  Company  across 
Allegheny  River  below  Tarentum^  Pa. — Plans  and  location  were  submit- 
ted by  the  company  March  28,  1894,  and  mcKlified  plans  April  14,  1894; 
approved  by  the  Secretary  of  War  April  28,  1894;  copy  sent  to  Capt. 
H.  L.  Hoxie,  Corps  of  Engineers,  May  1,  1894. 

20.  Bridge  of  the  Ahnapee  and  Western  Railway  Company  across  Stur- 
geon Bay,  Wisconsin. — Plans  and  location  were  submitted  April  20, 
1894;  approved  by  the  Secretary  of  Viar  April  30,  1894;  copy  sent  to 
Maj.  J.  F.  Gregory,  Corps  of  Engineers,  June  2,  1894. 

21.  Bridge  of  the  city  of  Boston,  Mass.,  across  Chelsea  Creek  at  Chelsea 
street. — Plans  and  location  for  rebuilding  the  existing  structure  at  this 
X)oint  were  submitted  April  2,  1894;  approved  by  the  Secretary  of  War 
May  7,  1894:  copy  sent  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, May  9,1894. 

2J2.  Bridge  of  Passaic  and  Bergen  counties,  X.J.y  across  Passaic  River 
at  Passaic. — Plans  and  location  were  submitted  May  11,  1894,  and 
modified  plans  May  24,  1894;  approved  by  the  Secretary  of  War  May 
31, 1894;  copy  sent  to  Capt.  Thomas  L.  Casey,  Corps  of  Engineers,  June 
2,  1894, 

23.  Bridge  of  Northicestern  Elevated  Railroad  Company  across  Chi- 
cago River  east  of  Wells  street,  Chicago,  III. — Plans  and  location  were 
submitted  April  21, 1894,  and  modified  plans  May  24, 1894;  approved 
by  the  Secretary  of  War  June  2,  1894;  copy  sent  to  Capt.  W.  L.  Mar- 
shall, Corps  of  Engineers,  June  2,  1894.  ^^^^^^^^^  ^^ ^OOgiC 
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24.  Bridge  of  the  Silver  Springs y  Ocala  and  Oulf  Railroad  Company 
across  Withlacoochee  River  at  Dunnellonj  F/a, — IMans  for  a  bridge  to 
replace  the  existing  structure  were  submitted  June  2, 1894;  approved 
by  the  Secretary  of  War  Juue  14,  1894;  copy  sent  to  Maj.  T.  H.  Hand- 
bury,  Corps  of  Engineers,  June  16,  1894. 

25.  Bridge  of  the  Port  Royal  and  Augusta  Railway  Company  across 
Savannah  River  near  Augusta,  Oa. — Under  date  of  May  30,  1894,  x)]aus 
were  submitted  for  the  erection  of  certain  structures  for  the  protection 
of  this  bridge  and  for  training  the  channel  through  the  draw  span; 
approved  by  the  Secretary  of  War  June  20,  1894;  copy  sent  to  Capt. 
O.  M.  Carter,  Corps  of  Engineers,  June  22,1894. 

20,  Bridge  of  the  town  of  Kaulcauna,  Wis.^  across  the  lock  of  the  Gov- 
ernment Cuftal  at  Little  Chute,  Wis. — Plans  and  location  were  submit- 
ted May  3,  1894;  approved  by  the  Secretary  of  War  Juno  22,  1894; 
copy  sent  to  Maj.  James  F.  Gregory,  Corps  of  Engineers,  June  25, 1894. 

27.  Bridge  of  the  city  of  Philadelphia^  Pa.j  across  Pennypack  Creek^  at 
Torresdale  avenue. — Plans  and  location  were  submitted  June  13,  1894; 
approved  by  the  Secretary  of  War  June  23,  1894;  copy  sent  to  Maj.  C. 
W.  Raymond,  Corps  of  Engineers,  June  25,  1894. 

28.  Bridge  of  the  West  Norfolk  and  Port  Norfolk  Drawbridge  Company 
across  Western  Branch  of  Elizabeth  River,  between  West  Norfolk  and 
Port  Norfolk,  Va, — Plans  and  location  were  submitted  February  2(J, 
1894,  and  moditied  plans  June  9,  1894;  approved  by  the  Secretary  of 
War  June  23, 1894;  copy  sent  to  Lieut.  Edward  Burr,  Corps  of  Engi- 
neers, June  25,  1894. 

29.  Bridge  of  Kanaicha  County,  W.  Va.,  across  Elk  River  at  Clenden- 
nin. — Plans  and  location  were  submitted  February  12,  1894,  and  mod- 
ified plans  were  received  June  16, 1894;  approved  by  the  Secretary  of 
War  June  23,  1894;  copy  sent  to  Col.  William  P.  Craighili,  Corps  of 
Engineers,  June  25, 1894. 

30.  Bridge  of  Bristol  County^  Mass.,  across  the  East  Branch  of  West- 
port  River  at  Westport  Point,  Mass. — Plans  and  location  were  submitted 
April  21, 1894;  approved  by  the  Secretary  of  War  July  5,  1894;  copy 
sent  to  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  July  7, 1894. 

31.  Bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor  at 
Cambridge,  Md. — Plans  for  the  alteration  of  the  existing  structure  were 
submitted  June  27,  1894;  approved  by  the  Secretary  of  War  July  11, 
1894;  copy  sent  to  William  F.  Smith,-  U.  S.  agpnt,  major  of  engineers, 
U.  S.  Army,  retired,  July  25, 1894. 

32.  Bridge  of  the  Lake  Street  Elevated  Railroad  Company  across  Chi- 
cago River  east  of  Wells  street  bridge,  Chicago,  Til, — Plans  and  location 
were  submitted  June  1,  1894:  approved  by  the  Secrerary  of  War  July 
13,  1894;  copy  sent  to  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  July 
17,  1894. 

33.  Bridge  of  Snohomish  County,  Wash.,  across  Stillaquamish  River, 
Washington. — Plans  and  location  were  submitted  June  2, 1894;  approved 
by  the  Secretary  of  War  July  13,  1894;  copy  sent  to  Capt.  T.  W. 
Symons,  Corps  of  Engineers,  July  17,  1894. 

34.  Bridge  of  Adrien  Oonsoulin  across  Bayou  Teche  near  Loreauviliey 
La. — Plans  and  location  were  submitted  June  20, 1894;  approved  by  the 
Secretary  of  War  July  26,  1894;  copy  sent  to  Maj.  J.  B.  Quinn,  Corps 
of  Engineers,  July  27,  1894. 

35.  Bridge  of  Wahkiakum  County,  Wash,  across  Skamokawa  Creek, 
Washington. — Plans    and    location    were    submitted    May   30,   1894; 

approved  by  the  Secretary  of  War  July  30, 1894;  copy  sent  to  Maj.  J. 
C.  Post,  Corps  of  Engineers,  August  1, 1894.  ^,^,^^^^  ,y  V^OOglC 
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36,  Bridge  of  the  Neto  York  Central  and  Hudson  River  Railroad  Com- 
pany across  Spuyten  Duyvil  Creek^  New  York, — Plans  for  the  reconstruc- 
tion of  the  existing  bridge  were  submitted  by  the  company  May  31, 
1894;  approved  by  the  Secretary  of  War  August  28,  1894;  copy  sent  to 
Lieut.  Kobert  McGregor,  Corps  of  Engineers,  August  30, 1894. 

37.  Bridge  of  Warren  County,  Miss,,  across  Big  Black  River  at  Hank- 
insons  Ferry ^  Miss, — Plans  were  submitted  August  14,  1894;  approved 
by  the  Secretary  of  War  August  30, 1894;  copy  sent  to  Capt.  J.  H.  Wil- 
lard.  Corps  of  Engineers,  August  31,  1894. 

Under  the  provisions  of  sections  4  and  5  of  the  river  and  harbor  act 
approved  September  19, 1890,  relating  to  bridges  obstructing  naviga- 
tion, plans  for  alteration  of  the  following  bridges  so  as  to  render  navi- 
gation unobstructed  have  been  examined  and  approved  by  the  Secre- 
tary of  War;  and  the  local  engineer  ofl&cers  have  been  furnished  with 
copies  of  the  plans  and  instruments  of  approval  and*  charged  with 
supervision  of  the  work  of  alteration  so  far  as  necessary  to  see  that 
the  approved  plans  are  complied  with; 

i.  Bridge  of  the  Mobile  and  Birmingham  Railway  Company  across 
Three  Mile  Creek,  near  Mobile,  Ala. — Complaint  having  been  made  that 
this  bridge  was  an  obstruction  to  navigation,  and  i>roceedings  having 
been  instituted  against  it,  the  railroad  company  on  November  2,  1893, 
submitted  plan  for  alteration  of  the  bridge  by  providing  it  with  a  suit- 
able draw  opening;  approved  by  the  Secretary  of  War  November  29, 
1893,  under  condition  that  the  existing  obstruction  should  be  removed 
by  February  11, 1894;  copy  sent  to  Maj.  A.  N.  Damrell,  Corps  of  Engi- 
neers, December  2,  1893.  The  time  for  completing  the  work  was  sub- 
sequently extended  by  the  Secretary  of  War  to  May  11,  and  to  July 
31, 1894. 

^.  Bridge  of  the  Baltimore  and  Ohio  Railroad.  Company  across  Calumet 
River  at  South  Chicago,  III. — Plans  and  location  for  a  more  desirable 
bridge  at  this  point,  to  replace  the  existing  structure,  were  submitted 
by  the  company  December  23, 1893,  and  modified  plans  January  26, 
1891;  approved  by  the  Secretary  of  War  March  1, 1894;  copy  sent  to 
Capr.  W.  L.  Marshall,  Corps  of  Engineers,  March  14, 1894. 

Authority  to  construct  a  temporary  bridge,  by  Sussex  County,  Bel, 
a^cross  the  canal  note  being  constructed  by  the  United  States  between  Chin- 
coteague  and  Delaware  bays  at  the  crossing  of  the  highivay  to  Jlenlopen 
City,  applied  for  June  8,  1894,  was  granted  by  the  Secretary  of  War 
June  20, 1894,  by  revocable  license.  A  copy  was  sent  to  Ihe  local  engi- 
neer, William  F.  Smith,  United  States  agent,  June  22, 1894. 

The  license  was  revoked  by  the  Secretary  of  War  September  8,  1894. 

BRIDGES    OBSTRUCTING    NAVIGATION. 

Under  the  requirements  of  sections  4  and  5  of  the  river  and  harbor 
act  approved  September  19,  1890,  the  Secretary  of  War  notified  the 
persons,  corporations,  or  associations  owning  or  controlling  certain 
bridges  obstructing  navigation^  after  giving  them  a  reasonable  oppor- 
tunity to  be  heard,  to  so  alter  said  bridges  as  to  render  navigation 
through  or  under  them  reasonably  free,  easy,  and  unobstructed,  speci- 
fying in  the  notice  the  alterations  required  to  be  made,  and  prescribing 
a  reasonable  time  in  which  to  make  them,  as  follows: 

1.  Bridge  across  the  Mcrrimac  River,  between  Haverhill  and  Bradford, 
Mass. — Notices  dated  August  18, 1893,  served  on  the  Mayor  of  the  city 
of  Haverhill  and  chairman  selectmen  town  of  Bradford,  Mass.,  Sep- 
tember 6,  1893.    Alteration  required:  The  construction  of  a  fender 
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about  tbe  pivot  pier,  similar  to  the  fenders  at  tbo  draws  of  other  bridges 
across  this  river,  which  shall  extend  up  and  down  the  river  to  a  distance 
at  least  equal  to  the  overhang  of  the  draw  when  open  and  sufficiently 
wide  to  protect  the  rigging  of  a  passing  vessel  from  entanglement  with 
tlie  overhanging  sidewalks,  and  also  timber  fenders  along  the  adjacent 
piers.  Alteration  to  be  made  and  completed  on  or  before  October  1, 
1894. 

2,  Bridge  across  the  Trent  River  at  Newbern,  N.  C. — Notice  dated  Sep- 
tember S,  181)3,  served  on  W.  S.  Chadwick,  president  of  the  Atlantic 
and  North  Carolina  Baih^oad  Company,  October  26, 1893.  Alterations 
required:  (1)  Move  the  draw  to  mid  channel;  (2)  Make 'the  direction  of 
the  draw  piers  and  axis  of  the  draw  opening  parallel  with  the  mid- 
channel  line  and  the  prevailing  direction  of  the  strongest  currents; 
(3)  increase  the  clear  width  of  the  draw  opening  to  45  feet;  (4)  place 
suitable  fender  piles  in  the  customary  manner  at  each  end  of  the  new 
draw  piers  to  facilitate  the  approach  and  entrance  to  the  draw  by  ves- 
sels and  rafts.  Alterations  to  be  made  and  completed  on  or  before 
September  1,  1894.  The  time  was  subsequently  extended  to  April  1, 
1895. 

3,  Bridge  across  the  cove  at  Sullivans  Island^  South  Carolina. — Notice 
dated  February  20, 1894,  served  on  the  president  of  the  Mount  Pleasant 
and  Sea  view  Kailroad  Company  March  17, 1894.  Alteration  required: 
To  remove  the  piles  numbered  1  to  8,  inclusive,  on  the  attached  draw- 
ing, and  the  swing  bridge  from  the  center  pier.  Alteration  to  bo  made 
and  completed  on  or  before  thirty  days  from  the  date  of  service  of 
notice.    Time  subsequently  extended  sixty  days. 

4,  Highway  bridge  across  Fotsburg  Greeks  Florida. — Notice  dated 
April  20, 1894,  served  on  the  chairman  of  the  board  of  county  commis- 
sioners, St.  Johns  County,  Fla.,  April  26,  1894.  Alteration  required: 
To  provide  the  bridge  with  an  open  span  having  a  clear  width  of  27 
feet,  with  a  middle  height  of  12  feet  above  high  water,  and  side  heights 
of  not  less  than  10  feet  above  high  water.  Alteration  to  be  made  and 
completed  on  or  before  June  1, 1894.  Alteration  has  been  made  and 
completed. 

5,  Bridge  across  the  Ocklochonee  River  at  Mclntyre,  Florida, — Notice 
dated  April  20,  1894,  served  on  the  president  of  the  Carabelle,  Talla- 
hassee and  Georgia  Kailroad  Company  April  30,  1894.  Alteiation 
required :  To  renM)ve  the  row  of  piles  from  the  center  of  one  of  the  oi>en 
spans,  so  as  to  afford  a  clear  opening  of  32  feet.  Alteration  to  be  made 
and  completed  on  or  before  June  1,  1894.  NotiUcatiou  has  been 
received  that  the  work  has  been  done. 

OCCUPANCY   OF  AND  INJURY  TO   PUBLIC   WORKS   BY  COUPO- 
RATIONS    AND    INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act 
approved  July  5,  1884,  and  section  4  of  the  river  and  harbor  act 
ai)proved  August  5,  188G,  there  are  submitted  herewith  reports  of 
olUcers  in  charge  of  river  and  harbor  districts  of  instances  in  which 
piers,  breakwaters,  or  other  works  built  by  the  United  States  in  aid  of 
commerce  or  navigation  are  used,  occupied,  or  injured  by  corporations 
or  individuals.    (See  Appendix  A  A  A.) 
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MISCELLANEOUS. 

[Public  works  not  provided  for  in  acts  making  appropriations  for  the  construction, 
repair,  and  preservation  of  works  on  rivers  and  harbors.] 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT — INCREASING 
THE  WATER  SUPPLY,  DISTRICT  OF  COLUMBIA — ERECTION  OF  FISH- 
WAYS  AT  GREAT  FALLS. 

Officer  iu  charge,  Col.  George  H.  Elliot,  Corps  of  Engineers. 

1,  Washington  Aqueduct. — Advantage  was  taken  of  the  very  low 
condition  of  the  Potomac  in  August  to  replace  the  riprap  back  of  the 
dam  that  had  been  carried  away  by  ice  in  the  two  preceding  winters. 

On  December  21  there  was  introduced  into  the  Senate  of  the  United 
States  and  referred  to  the  Committee  on  the  District  of  Columbia  a  bill 
entitled  "A  bill  to  amend  an  act  approved  July  15, 1882,  entitled  'An 
act  to  increase  the  water  supply  of  the  city  of  Washington,  and  for 
other  purposes.'"  The  bill  provided  for  the  acquirement  by  the  United 
States  by  the  right  of  eminent  domain  or  otherwise  of  so  much  of  the 
land  and  water  rights  at  Great  Falls  as  might  be  deemed  necessary  for 
the  present  and  future  water  supply  of  the  District  of  Columbia.  It 
also  provided  for  securing  by  the  United  States  to  its  coowners  in  the 
land  and  water  rights  at  the  falls,  by  contracts,  the  right  to  use  and 
the  facilities  for  using  the  remainder  of  the  flow  of  the  river,  and  for 
the  ascertainment  and  payment  of  damages  for  the  land  and  water 
rights  taken  under  the  act  of  1882.  On  reference  of  the  bill  to  the 
engineer  officer  in  charge  of  the  Washington  Aqueduct,  and  after  a 
careful  examination  of  the  subject,  he  proposed  several  important 
amendments,  which,  on  being  approved  by  the  Chief  of  Engineers  and 
the  Secretary  of  War,  were  adoptM  by  the  Senate  Committee  on  the 
District  of  Columbia,  and  the  bill  as  amended  is  now  pending  iu 
(congress. 

It  provides  for  the  securing,  by  the  right  of  eminent  domain,  of  all 
the  water  and  water  rights  at  Great  Falls,  to  the  end  that  the  United 
States,  for  itself  and  the  District  of  Columbia,  may  not  only  increase  from 
time  to  time,  witliout  limit  and  without  further  controversy  with  its 
riparian  coowners,  the  supply  for  ordinary  purposes,  but  may  utilize 
the  remainder  for  power  to  be  used  in  the  generation  of  electricity  for 
the  lighting  of  the  public  buildings,  the  ]mblic  grounds  and  streets  of 
Washington,  for  the  pumping  of  water  to  the  higher  levels  of  the  city, 
and  for  other  public  purposes. 

As  soon  (July  17)  as  the  lands  required  for  that  part  of  the  project 
for  the  imi)rovement  of  the  Dalecarlia  receiving  reservoir — that  was 
designed  to  be  executed  by  means  of  the  appropriation  of  860,000  in 
the  act  of  Congress  of  March  3, 1893 — had  been  acquired  and  the  neces- 
sary temporary  buildings  had  been  erected,  the  execution  of  this  part 
of  the  project,  viz,  the  excavation  and  lining  of  the  main  drainage 
tunnel  under  Dalecarlia  Hill  and  the  excavation  and  lining  of  a  receiv- 
ing shaft  in  the  valley  of  Little  Falls  Branch,  was  commenced. 

The  major  part  of  the  work  was  carried  on  by  three  shifts  working 
night  and  day,  and  it  was  completed  on  June  20.  There  remains  to  be 
done  the  tunnel  through  the  hill  that  lies  to  the  eastward  of  Little 
Falls  Branch;  the  permanent  dams  across  Little  Falls  Branch,  Mill 
Creek,  and  East  Creek,  and  the  open  channels  between  these  streams, 
and  the  work  can  be  completed  in  the  next  fiscal  year  if  the  remainder 
of  the  amount  authorized  by  Congress  for  this  work — $90,000 — be  ap- 
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For  want  of  funds  nothing  has  been  done  during  the  last  fiscal  year 
in  the  work  of  removal  of  the  deposits  in  the  conduit,  which  an  inspec- 
tion of  its  interior  in  September,  1891,  by  the  officer  in  charge  found  to 
amount  to  about  15,000  cubic  yards.  The  deposits  interfere  with  the 
fall  flow  of  the  conduit,  and,  with  the  want  of  height  of  the  dam  at 
Great  Falls—although  not  to  so  great  a  degree  as  the  latter— are  a 
cause  of  a  deficiency  of  water  in  the  distributing  reservoir,  which  in  turn 
gives  rise  in  summer  to  complaints  to  the  District  Commissioners  from 
householders  in  the  city.  E  xtensi ve  repairs  were  made  on  the  macadam 
pavement  of  the  Conduit  road  between  the  top  of  Foxhall  road  and 
the  upper  end  of  the  distributing  reservoir,  and  a  large  quantity  of 
flint  rock  has  been  procured  and  crushed  for  the  repair  of  that  portion 
of  the  road  that  is  between  the  distributing  reservoir  and  Culvert  No.  24. 

There  have  been  no  breaks  in  the  United  States  mains  during  the 
last  fiscal  year,  and  the  only  labor  expended  upon  them  has  been  m  the 
driving  up  of  the  lead  in  a  few  of  the  joints  where  it  was  found  neces- 
sary, and  in  providing  against  the  bursting  in  fieezing  weather  of  the 
small  valves  designed  for  admitting  air  while  emptying  the  48-inch 
and  30-inch  mains  that  were  laid  under  the  provisions  of  the  act  of 
March  2, 1889. 

By  direction  of  the  Secretary  of  War,  notices  were  served  by  the 
officer  in  charge  on  five  encroaching  owners  of  lands  along  the  Conduit 
road  to  terminate  their  encroachments  on  the  United  States  lands 
within  specified  times  and  under  specified  penalties. 
.  The  wrought-iron  riveted  girder  bridge  north  of  the  M  street  high- 
way bridge,  which  carries  the  48-inch  main  across  Rock  Creek,  was  thor- 
oughly tightened  up,  and  it  and  the  Pennsylvania  avenue  aqueduct 
bridge  were  painted.    Both  the  bridges  are  in  excellent  condition. 

In  the  list  of  estimates  of  the  officer  in  charge  for  the  fiscal  year 
ending  June  30, 1S9G,  will  be  found  estimates  for  ihe  remainder  of  the 
amount  contemplated  by  Congress  in  its  act  approved  March  3, 1893, 
for  the  improvement  of  the  Dalecarlia  receiving  reservoir  and  for  rais- 
ing the  height  of  the  dam  at  Great  Falls.  Especial  attention  is  invited 
to  the  urgent  reasons  for  an  early  appropriation  for  the  latter  purpose, 
to  be  found  in  the  report  of  that  officer. 

The  officer  in  charge  renews  his  estimates  for  several  necessary  works, 
as  follows:  Removing  the  a(*.cumulation  of  deposits  in  the  conduit; 
lowering  the  height  of  the  cross  dam  at  the  distributing  reservoir; 
protecting  the  inlet  to  the  aqueduct  at  Great  tails;  the  purchase  or 
condemnation  of  a  site  for  a  storage  yard;  cleaning  out  the  distributing 
reservoir;  storehouse  at  Great  Falls ;  commencing  the  widening  of  the 
macadam  pavement  of  the  Conduit  road;  raising  of  the  heights  of  the 
masonry  casings  of  the  conduit  manholes;  inserting  air  valves  and 
blow-off*  valves  in  the  36inch  and  30-inch  mains,  and  replacing  in  stone 
the  decaying  wooden  bridge  over  the  channel  from  the  spillway  at  the 
Dalecarlia  receiving  reservoir. 

Full  explanations  of  the  foregoing  estimates,  all  of  which  have  had 
my  approval,  may  be  found  in  the  report  of  the  officer  in  charge.  This 
officer  also  suggests  an  important  provision  of  Law  respecting  appro- 
priations for  the  maintenance  and  repair  of  the  Washington  Aqueduct 
that  is  required  to  make  them  available  until  expended,  like  appropri- 
ations for  river  and  harbor  works,  light  houses,  etc.,  and  not  fiscal  year 
appropriations  as  at  present,  and  he  states  the  reasons  therefor,  as  well 
as  for  a  small  jncrease  of  $1,000  to  the  general  appropriation  for  the 
preservation  and  repair  of  the  aqueduct  and  its  accessory  works. 
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Both  of  these  are  of  great  importance,  and  the  recommenilatious  of 
the  officer  in  charge  in  respect  to  them  are  concurred  in. 

iVashingion  Aqutduct, 

July  1,1893,  balance  unexperuled $805.01 

Amoant  appropriated  by  act  approved  March  v<,  1893 20, 000. 00 

20,806.01 
June  30,  1894,  amonnt  expended  during  fiscal  year 20, 267. 78 

July  1.  1894,  balauco  unexpended 537. 23 

July  1,  1894,  outstanding  liabilities 536.83 

July  1,  1894,  balauco  availablo .41 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,  1896     21, 000. 00 

Improring  Dalecarlia  deceiving  Reeervoir. 

Amount  appropriated  by  act  approved  March  3,  1893 $60, 000. 00 

June  30, 1894,  amount  expended  during  fiscal  year 58, 961. 95 

July  1 ,  1894,  balance  unexpended 1, 038. 05 

July  1,  1894,  outstanding  liabilities 1,000.95 

July  1,  1894,  balance  available 37. 10 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
30,  1890,  arc  as  follows:. 

For  completing  the  improvement  of  the  Dalecarlia  receiving  reservoir  by 
the  works  required  for  cutting  olf  the  drainage  into  it  of  polluted  water 
and  sowago  from  the  surrounding  country,  for  completing  the  purchase 
or  condemnation  of  the  small  amount  of  land  required  for  thopurpose, 

and  the  excavation  necessary  at  the  head  of  the  reservoir .-.         $37, 500 

For  raising  the  height  of  t  lie  dam  at  Great  Falls,  together  with  the  cost  of 
such  other  work  as  may  be  found  necessary  in  connection  therewith, 
including  the  cost  of  strengthening  the  conduit,  and  for  damages  on 

acount  of  flooding  of  land  and  other  dar^iages 125,  OOO 

For  commencing  the  widening  of  the  macadam  pavement  of  the  Conduit 
road  to  30  feet  by  widening  that  portion  of  the  road  that  lies  between 
the  lower  end  of  the  distributing  reservoir  and  the  Dalecarlia  receiv- 
ing reservoir ;  widening  the  road  and  the  embankments  over  the  culverts 
on  the  lino  of  the  aqueduct  where  necessary  for  this  purpose;  making 
the  necessary  changes  in  the  drainage,  and  the  planting  of  shade  trees.  34, 500 

For  lowering  the  height  of  the  cross  dam  at  the  distributing  reservoir. ..  12, 500 

For  protecting  the  inlet  to  the  aqueduct  at  Great  Falls 5, 000 

For  i)urcliaso  or  condenniatiou  of  a  site  for  a  storage  yard 10, 000 

For  cleaning  out  the  distributing  reservoir 13, 825 

For  storehouse  at  Great  Fsills •. 1, 500 

For  inserting  air  valves  and  blow-off  valves  in  the  36  inch  and  30-inch 

mains 6,250 

For  removing  the  accumulation  of  deposits  in  the  conduit 14,  OCX) 

For  rebuilding  in  atone  the  bridge  over  the  ehannel  from  the  spillway 

at  tlie  Dalecarlia  receiving  res«rvoir 18,000 

For  raising  the  height  of  the  masonry  casings  of  the  conduit  manholes 

where  necessary : 600 

For  mainteimnce  and  repair  of  the  aqueduct,  and  the  reservoirs,  mains, 
roads,  etc.,  connected  thetewith 21,000 

(See  Appendix  B  B  B  1.) 

2.  Increasing  the  icater  supply  of  Washington^  D.  C. — All  operations 
on  this  project  are  suspended,  and  no  work  has  been  done  under  it 
daring  the  year.  By  reason  of  the  improvement  and  change  of  grade 
of  Champlain  avenue  by  the  District  government  it  was  found  neces- 
sary to  phice  a  timber  crib  8  feet  high  around  the  Champlaiu  avenue 
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abaft  of  the  tunnel  to  tlie  new  reservoir  near  Howard  University.  The 
sum  of  $470.90  was  paid  to  Thomas  Ready  for  a  parcel  of  land  between 
the  distributing  reservoir  and  the  intersection  of  the  Conduit  and  Fox- 
hall  roads,  conveyed  by  said  Ready  and  wife  to  the  United  States. 
This  payment  was  8i)ecially  authorized  in  the  provisions  for  the  Wash- 
ington Aqueiiuct  in  the  act  of  Congress  approved  March  3, 1803.  A 
wratchman  has  been  employed  during  the  year  at  the  new  reservoir. 
His  duties  have  included  the  guarding  of  the  stone  at  the  mouths  of 
all  the  shafts  except  the  one  at  Foundry  Branch,  which  is  under  the 
care  of  the  watchman  at  the  distributing  reservoir. 

July  1, 1893,  b.ilanco  uiiexpended  on  all  items  of  appropriation $429, 345. 28 

Jane  2io,  18W,  amount  expended  during  the  year 1, 706. 03 

.July  ly  1894,  balance  unexpended  and  available 427, 639. 25 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  B  B  B  2.) 

3.  Erection  of  fishways  at  Great  Falls, — Under  a  ruling  concerning 
the  act  of  July  15,  1<S82.  providing  for  the  construction  of  these  lish- 
ways,  the  Secretary  of  War  decided  that  the  engineer  oilicer  in  charge 
should  be  held  responsible  only  for  the  proper  protection  of  the  iiqueduct 
dani  at  Great  Falls  and  the  disbursement  of  the  funds  appropriated, 
the  Commissioner  of  Fish  and  Fisheries  being  responsible  under  the  act 
for  the  plans  and  specifi<'ation8  of  the  lishways  and  their  execution.  No 
work  hiis  been  done  on  the  lishways  during  the  last  fiscal  year  for  want 
of  funds.  Sections  2, 3,  4,  5,  and  G  and  a  portion  of  thei>ernuineutdam 
have  been  com])leted.  There  remains  to  be  constructed  the  remainder 
of  this  dam  and  section  1.  The  Commissioner  of  Fish  and  Fisheries  is 
of  the  opinion  that  an  additional  sum  of  $7,890  will  be  required  to,com- 
plete  the  work,  and  requests  that  the  estimate  for  it  contained  in  the 
last  annual  report  be  submitted.  It  was  not  acted  on  by  Congress, 
and  it  is  again  submitted. 

Jttly  1,  1893,  balance  unexpended $4, 501. 29 

June  30,  1894,  amount  expended  during  fiscal  year 4,  466. 34 

July  1,  1894,  balance  unexpended - 34. 95 

July  1,  1894,  outstanding  liabilities 2. 93 

Jnly  1,  1804,  balance  available 32.02 

Amount  deemed  necessary  by  the  Commissioner  of  Fislf  and  Fisheries 

for  the  completion  of  the  work 7, 890. 00 

(See  Appendix  B  B  B  3.) 

IMPKOVEMENT  AND  CARE  OP  PUBLIC  BUILDINGS  AND  GROUNDS,  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT,  IN  THE 
DISTRICT   OF   COLUMBIA. 

Officer  in  charge,  Col.  John  M.  Wilson,  lieutenant  colonel,  Corps  oi 
Engineers,  with  additional  Second  Lieut.  John  S.  Sewell,  Corps  of 
Engineers,  under  his  immediate  orders  from  July  22,  1893,  to  January 
6,  1894,  and  from  March  27,  1894,  until  June  30,  1894. 

Careful  and  accurate  calculations  have  been  made  to  determine  the 
strength  of  the  floors  of  the  various  buildings  occupied  as  offices  by 
the  War  Department,  except  the  State,  War,  and  Navy  buikling,  and 
monthly  inspections  have  been  made  in  connection  with  the  care,rei)air, 
and  safety  of  these  buildings. 
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Under  the  terms  of  the  act  of  Congress  approved  September  7,  X893, 
Ford's  Theater  building  was  repaired  and  restored  by  December  31, 
1894,  to  the  condition  in  which  it  was  prior  to  the  accident  of  June  9, 
1893. 

Under  the  terms  of  the  act  of  March  12, 1894,  the  same  building  was 
repaired  and  strengthened  in  accordance  with  the  recommendations  of 
the  board  of  engineer  officers  submitted  to  Congress  in  House  Ex.  Doc 
Ko.  01,  Fifty-third  Congress,  second  session. 

The  work  of  strengthening,  repairing,  etc.,  was  so  nearly  completed 
on  June  30, 1894,  that  portions  of  the  building  were  then  available  for 
desk  room  for  clerks  and  for  storage  purposes. 

Minor  repairs  for  the  purpose  of  strengthening  floors,  etc.,  were  made 
to  several  of  the  buildings  occupied  by  the  War  Department  as  offices, 
and  at  the  close  of  the  fiscal  year  all  of  these  buildings  were  believed 
by  the  officer  in  charge  to  be  in  safe  condition  for  the  purposes  for  which 
they  were  then  being  used. 

The  Executive  Mansion  has  received  the  usual  care,  and  such  improve- 
ments have  been  made  as  the  funds  available  would  a^mit;  some  of  the 
interior  walls  have  been  redecorated  and  rooms  refurnished. 

New  furniture,  matting,  carpets,  curtains,  etc.,  have  been  supjiUed 
from  time  to  time  when  necessary. 

The  conservatory  and  greenhouses  were  all  overhauled  and  repairs 
of  various  kinds  made. 

Every  effort  has  been  made  to  maintain  the  Washington  Monument 
and  its  machinerj^  in  good  condition,  and  to  continue  the  iniprovement 
and  ornamentation  of  the  adjacent  grounds.  ^ 

All  boilers  and  machinery  have  been  carefully  overhauled  and 
cleaned,  and  the  work  of  repainting  the  ironwork  of  the  interior  of  the 
monument  has  been  continued. 

The  elevator  receives  the  most  careful  attention,  being  constantly 
inspected  by  experts,  and  it  is  believed  to  be  as  safe  as  it  is  in  the  power 
of  man  to  make  it. 

There  were  148,917  visitors  to  the  top  of  the  shaft  during  the  year, 
making  a  total  of  938,419  persons  who  have  made  the  ascent  since  the 
monument  was  opened  to  the  public  in  October,  1888. 

The  improvement  of  the  Monument  grounds  has  been  continued, 
plank  walks  constructed,  new  water  pipe  introduced,  flower  beds 
planted,  etc. 

At  the  propagating  gardens  and  nurseries  extensive  repairs  were 
made  to  the  greenhouses,  about  400,000  i)lants  propagated  for  use  in 
the  public  parks,  shops  and  storehouses  repaired,  and  a  large  nuntber 
of  ciittings  of  flowering  shrubs  planted. 

The  asphalt  roads  and  walks  in  Smithsonian  and  Judiciary  parks 
have  been  extended,  and  repairs  made  to  tbe  asphalt  walks  in  Lafay- 
ette, Franklin,  and  Farragut  parks  and  DuPont  Circle. 

The  officer  in  charge  invites  attenticm  to  the  propriety  of  erecting  a 
separate  building  for  office  purposes  for  the  President  of  the  United 
States. 

He  also  recommends  the  extension  of  the  electric-light  system  to 
include  the  Monument  grounds,  Lafayette  and  Franklin  parks;  the 
improvement  of  several  reservations;  the  construction  of  an  asphalt 
walk  on  the  border  of  the  ellipse  south  of  the  Executive  Mansion,  and 
the  overhauling  of  the  pii)e  line  which  supplies  the  Capitol  with  pure 
water  from  the  spring  located  within  the  new  reservoir. 

Attention  is  invited  to  the  detailed  rt'port  of  the  officer  in  charge,  and 
to  his  estimates  and  recommendations  for  the  ^^^^I^^^^^Qt^Wg^*^""® 
30, 1896.  ^ 
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His  estimates  are  as  follows: 

For  improvement  and  care  of  public  buildings  and  grounds  in  charge  of 

the  Chief  of  Engineers $245,621.40 

For  compensation  of  persons  employed  on  public  buildings  and  grounds . .     61, 420. 00 
For  replacing  the  overhead  system  of  telegraph  Avires  with  dnplicate  six- 
conductor  underji:rouud  cable,  and  for  care  and  repair  of  exiHtirig  lines . .     28, 100. 00 
For  contingent  and  incidental  expenses  of  i>ublic  buildings  and  grounds.  500. 00 

For  care  of  Washington  Monument  and  maintenance  of  elevator: 

Salaries  of  employ6s $9,060.00 

Fuel,  lights,  contingencies,  etc 3,000.00 

12,060.00 

Total 347,701.40 

(See  Appendix  C  C  C.) 

NORTHERN     AND     NORTHWESTERN     LAKES — SURVEYS — OORRECTING 
ENGRAVED   PLATES — PRINTING  AND   ISSUING   OF   CHARTS. 

Surveys  on  the  Great  Lakes  by  engineer  officers  were  made  more 
than  two  generations  ago.  There  are  upon  the  files  of  this  office  maps 
of  localities  made  by  such  officers  in  the  years  1817,  1819,  1824,  1826, 
1827,  and  many  of  later  dates  up  to  the  present  time. 

Up  to  1841  these  surveys  were  in  connection  with  improvement  of 
the  various  harbors  and  of  rivers  tributary  to  the  lakes.  The  needs 
of  navigation  demanding  more  than  surveys  of  disconnected  localities, 
the  "  Survey  of  the  Northern  and  Northwestern  Lakes"  as  a  connected 
whole  was  commenced  under  an  appropriation  made  March  3,  1841,  of 
$15,000  for  a  '•  hydrographic  survey  of  the  coasts  of  the  Northern  and 
Northwestern  Lakes  of  the  United  States." 

This  work  was  naturally  assigned  to  the  War  Department,  as  its 
officers  ha<l  theretofore  been  engaged  in  making  local  surveys  and  had 
charge  of  the  works  of  improvement  then  in  progress,  and  had  be^n 
so  engaged  for  a  number  of  years;  and  Capt.  W.  G.  Williams,  then  in 
charge  of  harbor  imi)rovements  on  Lake  Erie,  with  station  at  Buffalo, 
was  directed  by  a  letter  of  -May  17, 1841,  to  take  charge  of  the  survey  and 
under  the  appropriation  made  March  3,  previously.  A  few  years  there- 
after the  office  was  removed  to  Detroit,  Mich.,  where  it  remained  until  the 
field  work  of  the  sarvey  was  completed  in  1882,  and  that  place  has 
since  remained  the  ])oint  for  the  distribution  of  the  charts  of  the  lakes. 

From  1841  tlie  survey  of  the  lakes  was  carried  on  under  the  follow- 
ing appropriations; 

Mar.     3,1841 $15, 000  '  July     2, 18G4 $100,000 

May    18,1842 20,000     Feb.    28,1865 125,000 

Mar.      1,1843 30,000'  Jane  12,1866 50,000 

June  17,1844 20,000  I  Mar.     2,1867 155,000 

Mar.     3,1845 20,000  1  July   20,1868 75,000 

Aug.     8,1846 25,000     Mar.     3,1869 100,000 

Aug.    12,1848 25,000     July    15,1870 100,000 

Mar.     3,1849 10,000  !  Mar.      3.1871 175.000 

Sept.  28,1&50 25,000  |  June  10,1872 Ho^OOO 

Mar.     3,1851 25,000  '  Mar.      3,1873 175,000 

Aug.    30,1852 25.000  t  June  23,1874 175,000 

Mar.     3,1853 50,000;  Mar.     3,1875 150,000 

Aug.     5,1854 50,000     July    31,1876 84,000 

Mar.     3,1855 50,000;  Mar.     3,1877 94,500 

Aug.   30,1856 50,000  I  June  20,1878 49,500 


Mar.     3,1857 50,000 

June  12,1858 75,000 

Mar.     3,1859 75,000 

June  21,1860 75,000 

Mar.     2,1861 75,000 

July     5,1862 105,000 

Teb.  9,1863 106,879 


Mar.      3,1879 85,000 

June   16,1880 40,000 

Mar.     3,1881 18,000 

Aug.     7,1882 12,000 

Total  ....t^girt^^t^V^00^939,879 


438    BEPOBT  OF  THE  CHIEF  OF  EN6INEHBS,  U.  S.  ARMY. 

The  field  work  of  the  survey  being  completed,  the  office  of  the  survey 
was  closed  in  August,  1882,  and  the  records  transferred  to  this  office. 
The  printing  of  the  final  report  was  completed  iu  November,  1882. 
Work  in  connection  with  the  engraving  and  printing  of  the  charts  still 
remained,  but  of.  the  appropriation  of  $12,000  last  above-mentioned 
$2,382.32  was  returned  to  the  surplus  fund  of  the  Treasury. 

At  that  time  the  charts  were  perfected  to  the  full  needs  of  navigation 
under  the  then  existing  conditions. 

From  the  completion  of  the  field  work  to  the  present  time  the  following 
appropriations  have  been  made,  which  have  been  applied  to  printing, 
electrotyping,.  and  issuing  charts  for  the  use  of  navigators : 


Mar.3,  1883 $3,000 

July  7,  1884 3,000 

Mar.8,  1885 3,000 

Aug.  4,  1886 2,000 

Mar.  3,  1887 2,000 

Oct.  2,  1888 ..:.  2,000 

Mar.  2,  1889 2,000 


Aug.  30,  1890 $2,000 

Mar.  3,1891 2,000 

Aug.  5,1892 '. 2,000 

Map.  3,1893 2,000 

Aug.  18,  1894 2,000 

Total 27,000 


To  June  30,  1894,  the  aggregate  of  $8,719.85  has  been  turned  into  the 
Treasury  from  the  sale  of  charts.  Up  to  February  20, 1890,  charts  to 
vessels  navigating  the  Great  Lakes  were,  by  regulation,  issued  free, 
not  to  exceed  one  set  to  each  vessel ;  charts  to  other  parties  to  be  sold 
at  30  cents  each.  From  and  after  that  date  no  more  free  issue  Avas 
made,  and  charts  were  sold  at  30  cents  each,  this  price  continuing  until 
July  10, 1890,  since  which  date  the  price  has  been  20  cents  for  the 
regnlar  series. 

Because  of  the  phenomenal  increase  of  commerce  on  the  lakes,  and 
under  the  stimulus  of  the  increased  depth  made  practicable  through 
the  St.  Marys  liiver  by  the  completion  of  the  new  lock  and  the  increase 
of  depth  obtained  by  the  improvements  made  in  the  channels  of  the 
rivers  and  in  the  harbors  of  the  lakes,  the  draft  of  lake  vessels  hjis 
steadily  increased,  and  therefore  the  interests  of  navigation  have 
required  reexamination  of  certain  shoaler  areas  sufficiently  surveyed 
and  charted  for  the  older  conditions  of  a  12.foot  navigation. 

In  1887  a  vessel  struck  on  a  shoal  and  iu  14  feet  of  water  where  22 
feet  was  shown.  This  obstruction  was  found  to  have  been  a  detached 
bowlder  about  C  by  4  feet  on  top,  and  this  occurrence  suggested  the 
desirability  of  having  funds  available  for  limited  surveys  in  such  cases 
as  this  and  for  keeping  the  charts  in  all  respects  up  to  date.  Accord- 
ingly an  estimate  of  $10,000  was  submitted  with  the  Annual  Report  of 
1887,  which  estimate  was  repeated  for  the  Annual  Report  of  1888.  An 
appropriation  of  $5,000  was  made  March  2, 1889, for  ''surveys,  additions 
to,  and  correcting  engraved  plates."  This  and  succeeding,  appropria 
tions  for  the  same  purpose  to  date  are  as  follows: 


Mar.    2,1889 $5,  000  j  Mar. 

Aug.  30,  1890 10,000     Aug. 

Mar.    3,1891 10,000 

Aug.    5,1892 5,  COO  I 


3,1893 $25,000 

18,  1894 25,000 

Total 80,000 


Under  these  appropriations,  reexaminations  have  been  made  of  vari- 
ous localities,  as  shown  by  the  annual  reports,  and  quite  extensive 
reexaminations  are  now  under  way  on  the  »St.  Marya  and  St.  Lawrence 
rivers. 
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Under  the  supervision  of  this  office,  and  during  the  fiscal  year,  addi- 
tions have  been  made  to  the  engraved  copperplates  of  charts  of — 


Lnko  Snperior,  Nos.  1  and  3. 
Ontonagon  Harbor,  Lake  Superior. 
River  Sto.  Marie,  No.  1. 
Straits  of  Mackinac. 
North  end  of  Lake  Miclii«2:an. 
South  end  of  Lake  Michigan. 
North  end  of  Green  Bay. 
South  end  of  Green  Bay. 
Coast  chart.  No.  J,  Lake  Michigan. 
Coast  chart,  No.  3,  Lake  Michigan. 
Coast  chart,  No.  4,  Lake  Michigan. 
Coast  chart.  No.  5,  Lake  Michigan. 
Coast  chart,  No.  G,  Lake  Michigan. 
Coast  chart,  No.  7,  Lake  Micliigan. 
Coast  chart,  No.  9,  Lake  Michigan. 
Lake  Huron. 


Presqu'  llo    and    Middle    Island,  Lake 

Huron. 
Saginaw  Bay,  Lake  Huron. 
Saginaw  River. 
Snuth  end  of  Lake  Huron. 
Detroit  River. 
Lake  Erie. 

Coast  chart.  No.  1,  Lake  Eri?. 
Coast  chart,  No.  4,  Lake  Erie. 
Coast  chart.  No.  5,  Lake  Erie. 
Coast  chart,  No.  7,  Lake  Erie. 
Lake  Ontario. 

Coast  chart,  No.  3.  I^ako  Ontario. 
Coast  chart,  No.  4,  Lake  Ontario. 
St.  Lawrence  River,  No.  4. 
St.  Lawrence  River,  No.  f. 


New  electrotypes  of  the  foHowing  plates  have  been  made: 


St.  Lawrence  River,  No.  1. 


S.isiuaw  River. 


lias 


A  chart  of  tlie  Lake  Front,  Cbieago,  111.,  on  a  scale  of  1 :2400() 
been  prepared  and  is  now  in  tbe  hands  of  the  photolithographcr. 

During  the  year,  4,931  charts  were  distributed  under  the  supervision 
of  Col.  O.  M.  Poe,  Corps  of  Engineers,  at  Detroit,  Mich.  Of  these 
4,542  were  sold  at  20  cents  eacli,  liC  at  10  cents  each,  and  3  at  5 
cents  each.  In  addition,  44  charts  were  sold  from  this  office  at  20  cents 
each^  and  42  from  the  office  of  Capt.  W,  L.  Marshall,  Corps  of 
Engineers,  at  Chicago,  III.,  at  5  cents  each.  The  total  amount  received 
from  the  sale  of  charts  was  $922.05,  which  has  been  turned  into  the 
Treasury.  The  total  appropriation  for  printing  aiul  distributing  these 
charts  was  only  $2,0(K).  Were  it  not  for  the  fact  that  the  distribution 
is  made  from  an  office  already  organized  for  river  and  harbor  work, 
tlic  necessary  supply  of  charts  could  not  be  printed  and  distributed  for 
so  small  an  ap]n'opriation. 

Under  the  direction  of  Col.  O.  M.  Poe,  Corps  of  Engineers,  extensive 
alterations  are  being  made  to  Chart  No.  1,  St.  Marys  River,  showing 
section  1  of  the  20  and  21  foot  channel  and  the  Hay  Lake  improve- 
ment. For  this  purpose  the  chart  is  being  extended  so  as  to  take  in 
Middle  Neebish.  The  head  of  Collingwood  Channel  is  also  to  be  added 
to  this  chart.  The  cities  of  Sault  Ste.  Marie,  Michigan  aiul  Ontario,  are 
to  be  reduced  from  the  field  sheets  of  the  resurvey  of  St.  Marys  Eiver, 
1893.  The  alterations  in  this  chart  are  very  nearify  completed.  Work 
was  also  commenced  on  the  combined  chart  of  Lake  Superior  and  the 
following  progress  made:  Completed  845  miles  of  inshore  and 
offshore  hydrography;  800  miles  of  shore  line  with  the  adjoining 
topography,  3  to  5  miles  back  from  shore.  In  addition  to  the  above 
the  topography  on  the  eastern  end  of  Lake  Superior  and  on  both  sides 
Of  St.  Marys  liiver  from  Point  Iroquois  and  Cxros  Cap  to  Little  Rapids 
was  reduced  from  the  resurvey  of  St.  Marys  Kiver,  1893,  ami  inked  in. 

During  the  fiscal  year  surveys  and  examinations  were  in  progress  as 
follows ; 

Jtesurrey  of  St.  Marys  River,  from  Wliitefinh  Bay  to  Detour  Light- 
house. — This  survey  is  being  executed  under  the  supervision  of  Col.  O. 
M.  Poe,  Corps  of  Engineers.  The  following  work  was  done  during  the 
fi6ca]  year:  Observations  and  computations  for  longitude  and  compu- 
tations for  latitude  were  completed.  The  triangulation  connecting  the 
triangulation  of  Lake  Superior  with  that  of  the  Straits  of  Mackinac 
was  practically  planned.    Some  changes  may  be  necessary.    Eighteen 
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primary  and  12  secondary  stations  were  built  and  the  necessary  lines 
of  sight  cut.  The  angles  at  11  stations  were  measured.  About  90 
square  miles  of  topography  were  completed.  The  completed  triangula- 
tion  and  the  tertiary  triangulation  of  the  St.  Marys  River  survey  were 
adjusted  and  the  geodetic  coordinates  of  the  stations  computed. 

Enough  data  is  now  on  hand  to  permit  the  publication  of  Chart  No. 
3  St.  Marys  River,  with  the  exception  of  the  hydrography.  The  sur- 
veys incident  to  the  improvement  of  the  ship  channel  will  furnish  this 
data. 

(See  Appendix  D  D  D  1.) 

Reexamination  of  8t.  Lawrence  Biver, — Work  has  been  carried  on  by 
Capt.  Smith  S.  Leach,  Corps  of  Engineers,  under  an  allotment  of  $4,275 
from  the  appropriation  for  survey  of  Northern  and  Northwestern  lakes, 
this  allotment  being  based  on  the  estimated  cost  of  a  resurvey  of  the 
main  shi})  channel  for  a  width  of  2,000  feet  from  Lake  Ontario  to  the 
foot  of  the  Brockville  Narrows  at  Morristown,  a  distance  of  40  miles. 
Owing  to  the  very  uneven  conformation  of  the  bed  of  this  part  of  the 
river,  the  method  of  isolated  soundings  heretofore  employed  in  all 
hydrographic  surveys  of  a  general  character  was  inherently  defective 
and  several  shoals  not  disclosed  by  the  original  survey  had  been 
reported.  It  was  desired  to  examine  the  part  of  the  channel  used  by 
deep-draft  vessels  under  such  conditions  iis  to  leave  no  possibility 
of  points  of  rock  remaining  undiscovered  which  could  be  touchcwl  by 
vessels,  and  it  was  decided  to  employ  the  method  of  continuous  sweep- 
ing, for  many  years  in  use  in  verifying  the  removal  of  rock  to  certain 
specified  planes,  but  never  before  adapted  to  use  on  such  a  large 
scale.  The  apparatus  devised  and  the  method  of  working  it  are 
described  in  a  general  way  only  in  the  report  of  Captain  Leach,  as 
the  work  remains  unfinished  and  some  details  will  be  modified  in  the 
future.  Preparations  were  begun  early  in  July,  and  the  party  reached 
the  point  of  beginning  at  Sister  Island  on  the  21st.  The  work  was 
closed  on  September  19  at  the  head  of  Brockville  Narrows,  9J  miles 
from  the  point  of  beginning.  In  this  distance  14  new  shoals  were 
discovered. 

(See  Appendix  D  D  D  2.) 

Continual  effort  has  been  made  to  keep  the  charts  up  to  date,  and  a 
very  considerable  number  have  been  corrected  during  the  year,  and  the 
special  examinations  made  in  conne(*tiou  with  river  and  harbor  work 
have  been  made  use  of  whenever  available.  If  it  were  not  for  this 
collaternl  assistance  a  number  of  very  important  cliarts  would,  owing 
to  lack  of  funds  to  make  surveys,  be  in  a  very  imperfect,  and,  in  some 
cases,  useless  condition. 

As  soon  as  the  funds  available  will  permit  it  is  proposed  to  prepare 
and  publish  general  charts  of  lakes  Superior  and  Michigan,  each  ou 
one  sheet,  there  being  a  great  demand  for  these  charts  at  present;  also 
to  prepare  and  publish  coast  charts  of  lakes  Huron  and  Superior  in 
order  to  complete  the  set  of  charts  of  the  lakes. 

These  projects  or  something  of  a  similar  nature  will  have  to  be  car- 
ried out  if  the  charts  are  to  be  rendered  of  the  greatest  service  to  navi- 
gators.' The  work  already  done,  particularly  the  location  of  the  dan- 
gerous shoals  in  Lake  Eiie,  has  fully  demonstrated  the  necessity  which 
exists  for  work  of  this  character.  The  lake  marine  is  of  too  great 
importanc*'  to  the  country  at  large  for  any  effort  looking  toward  its  safe^ 
to  be  spared.  When  the  Government  sells  charts  to  navigators  these 
charts  should  embody  the  latest  and  most  accurate  infj)rmation  con- 
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cerning  the  localities  to  which  they  refer,  and  everything  should  be 
done  to  render  navigation  safe  and  certain. 

The  low  water  of  recent  years,  combined  with  the  great  inc^eaa^  in 
size  and  number  of  vessels,  has  resulted  in  the  larger  and  more  expen- 
sive vessels  discovering  dangers  previously  unknown,  and  discovering 
them  by  the  costly  process  of  striking  them.  All  dangers  so  discovered 
should  at  once  be  surveyed  and  located  upon  the  charts,  in  order  to 
prevent  the  rei)etition  of  similar  accidents  at  the  same  point.  Locali- 
ties deemed  perfectly  safe  for  navigation  when  smaller  vessels  were 
used  are  now  regarded  with  suspicion  by  the  larger  vessels,  and  it  is 
essential  that  certain  special  areas  should  be  reexamined. 

St.  Marys  Eiver  is  one  of  the  localities  on  the  lakes  where  new  sur- 
veys are  essential  in  order  that  the  charts  may  be  rendered  of  the 
greatest  service;  the  surveys  upon  which  the  present  charts  are  based 
were  made  between  1853  and  1857,  and  since  that  time  the  region  tribu- 
tary to  the  river  has  undergone  an  enormous  development.  Nearly 
11,(100,000  tons  of  freight  now  pass  through  the  river  annually,  and 
extensive  works  of  improvement  have  been  completed  and  are  in  prog- 
ress. Since  the  original  surveys  were  made  the  draft  of  vessels  has 
increased  from  9 J  and  12  feet  to  16  feet  and  will  shortly  be  increased  to 
20  feet.  The  river  is  a  difficult  one  to  navigate  with  the  large  vessels  of 
the  present  time,  and  new  charts  are  absolutely  essential.  The  records 
of  the  former  survey  and  of  the  river  improvement  will  prevent  all 
duplication  of  work,  and  will  permit  the  survey  to  be  pushed  tocom- 
pletion  as  quickly  as  possible. 

The  organized  districts  in  connection  with  river  and  harbor  work 
now  established  at  the  chief  cities  on  the  lakes  will  greatly  facilitate 
keeping  all  of  the  charts  up  to  date,  and  will  insure  the  maximum 
results  with  the  minimum  cost. 

In  view  of  the  great  importance  of  this  work  to  the  lake  marine  an 
appropriation  of  $50,000  for  surveys  and  other  expenses  connected 
with  correcting  and  extending  the  charts  of  the  Northern  and  North- 
western lakes  is  most  earnestly  recommended,  as  the  conditions  now 
existing  are  urgent  and  require  that  this  amount  sho»ild  be  available 
at  the  earliest  possible  moment,  and  an  appropriation  of  $3,000  is 
recommended  for  the  printing  and  distribution  of  the  charts. 

Annual  tcater  levels  of  the  Northern  and  Northwestern  lakes, — A  table 
showing  the  monthly  means  of  water  levels  from  July  1,  1893,  to  June 
30,  1894,  at  Charlotte  and  Oswego,  Lake  Ontario;  at  Erie,  Ashtabula, 
Cleveland,  and  Monroe,  Lake  Erie;  at  Milwaukee,  Lake  Michigan;  at 
Bscanaba,  Green  Bay  (no  observation  being  made  at  this  latter  ])lace 
from  December  16,  1893,  to  March  19,  1894);  at  Sand  Beach,  Lake 
Huron,  and  at  Sault  Ste.  Marie  and  Marquette,  Lake  Superior,  being 
in  continuation  of  that  published  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1893,  will  be  found  in  Appendix  D  D  D  3. 

CONSTRUCTION  AND  IMPROVEMENT   OP  ROADS  AND   BRIDGES  IN  YEL- 
LOWSTONE  NATIONAL   PARK. 

OflScer  in  charge,  Maj.  William  A.  Jones,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

This  work  has  been  in  the  charge  of  the  Engineer  Department  since 
1883. 

The  project  embraces  a  belt  line  road,  commencing  at  Gardiner,  on 
the  north  boundary  line  of  the  park;  thence  to  Mammoth  Hot  Springs; 
thence  to  Upper  Geyser  Basin  via  Norris  Geyser  and  Lower  Geyser 
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basins;  tliencc  to  tbe  outlet  of  Yellowstone  Lake  via  Shoshone  Lake 
and  the  west  arm  of  Yellowstone  Lake,  crossing  the  Continental  Divide 
of  tjie  Rocky  Mountains  twice;  thence  to  Yancey s  via  the  Falls  and 
Grand  Canyon  of  the  Yellowstone  lliver;  thence  to  Mammoth  Hot 
Springs,  com})leting  a  circuit  of  about  145  miles.  There  are  also 
included  in  the  project  a  road  from  the  west  boundary  line  of  the  Park 
to  intersect  the  road  along  the  Yellowstone  River,  between  the  hike 
outlet  and  the  falls,  via  Lower  Geyser  Basin ;  a  road  from  Norris  Gey- 
ser Basin  to  the  Falls  of  the  Yellowstone;  a  road  from  Yanceys  to  the 
east  line  of  the  park,  and  short  bianch  roads  to  ]>oints  of  interest, 
comprising  in  all  about  225  miles  of  new  roads,  with  necessary  bridges 
and  culv'erts.     Estimated  cost,  as  revised  in  1889,  8144,779.42. 

The  act  of  Congress  approved  March  3,  1891,  clianged  the  ])roiect  of 
that  part  of  the  belt  line-  between  Lower  Geyser  Basin  and  Yellow- 
stone Lake  by  requiring  the  road  to  be  built  *^  by  the  shortest  practi- 
cable route"  from  Fountain  Geyser  to  the  Thumb  of  Yellowstone  Lake. 
This  change  did  not  materially  afltect  the  cost. 

The  act  of  Congress  approved  August  5,  1892,  appropriated  845,000 
and  provided — 

That  fifteen  thousaiul  dollars  of  this  amount,  or  so  much  thereof  as  m  vy  bo  necee- 
cary,  may  bo  oxpendcd,  in  the  discretion  of  the  Secretary  of  War,  for  the  construe- 
lion  of  a  road  from  the  Upper  Geyser  Basin  to  a  point  on  Snake  River  \vhere  it 
crosses  the  southern  boundary  of  the  park. 

This  act  has  beeu  construed  as  the  wish  of  Congress  to  modify  the 
])ioject  by  adding  about  33J  miles  of  roads,  which  will  considerably 
increase  the  estimated  cost  made  in  1889. 

One  hundred  and  thirty-five  miles  of  main  road  and  35  miles  of  side 
road  remained  to  be  built  June  30, 1893.  The  estimated  cost  of  this 
unfinished  work  was  $410,100. 

At  the  beginning  of  the  year  roads  had  been  opened  up  which 
enabled  tourists  to  visit  Mammoth  Hot  Springs,  Norris  Geyser  Basin, 
Lower  Geyser  Basin,  Upper  Geyser  Basin,  Yellowstone  Lake,  the  Falls, 
and  upi>er  end  of  the  Grand  Canyon  of  the  Yellowstone  River.  Total 
amount  expended  upon  the  project  since  commencement  of  work  in 
1883  to  June  30,  1893,  including  outstanding  liabilities,  $373,779.42. 

During  the  past  year  the  bulk  of  the  work  has  been  in  rei)air  and 
improving  the  construction  of  existing  roads.  The  new  road  from  West 
Thumb  of  Yellowstone  Lake  toward  south  boundary  of  the  Park  was 
cleared  and  grubbed  to  a  i>oint  15 J  mile.s  distant  from  the  lake.  The 
new  roads  at  Norris  and  Fountain  Geyser  basins  were  completed.  The 
beach  road  along  Yellowstone  Lake  was  placed  in  a  passable  condition. 
The  new  road,  1  mile  long,  at  the  Upper  Falls  of  the  Yellowstone 
Kiver  was  comi^leted,  except  the  wooden  arch  over  the  ravine;  the  latter 
is  almost  ready  for  travel  over  it.  About  two  weeks'  work  will  finish 
it.    The  road  to  Lispiration  Point  commenced  last  year  was  completed. 

Amount  expended  during  fiscal  year  ending  June  3(1, 1894,  including 
outstanding  liabilities,  $36,000. 

July  1,  1893,  balance  unexpended $38,810.5(5 

Juno  'M)j  1894,  amount  expended  during  fiHcal  year 37, 170.41 

July  1,  1894,  balance  unexpended 1,  (>49. 15 

July  1,  1894,  outstanding  liabilities 1,640.15 

Amount  appropriated  by  act  of  August  18,  1894 80, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 30,  000. 00 

Amount  Cestiraated)  required  for  completion  of  existing  project 'ISO,  0(X).CIO 

(See  Appendix  B  E  E.) 

*Accordiug  to  estimate  of.  1889,  which  ^va^l^^S'wP^^S 
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MILITARY   AND   OTHER  MAPS. 

Tlie  following  maps  and  plans  have  been  photolithographed  and  an 
edition  printed: 

Map  of  modification  of  the  pierliead  and  bulkhead  lines  for  the  north 
shore  of  the  East  River  from  Oak  Point  to  Hunts  Point,  New  York 
City,  N.  Y. 

General  and  detail  drawings  of  the  gates  of  the  800-foot  lock.  SL 
Marys  Falls  Canal,  Michigan,  in  14  sheets. 

RECO:XNAISSANCES  AND  EXPLORATIONS. 

The  following  officers  have  been  on  duty  at  the  headquarters  of  the 
military  departments  engaged  in  preparing  such  maps  and  making 
sucU  surveys  as  were  required  by  their  respective  commanding  officers: 

Lieut.  Cassius  E.  Gillette,  Corps  of  Engineers,  at  headquaiters, 
Department  of  the  Missouri,  to  August  26j  1803,  since  which  date  Cai>t. 
William  L.  Marshall,  Corps  of  Engineers. 

Maj.  Tully  McCrea,  Fifth  TJ.  S.  Artillery,  at  headquarters,  Depart- 
ment of  the  Columbia. 

Lieut.  Charles  G.  Lyman,  Second  U.  S.  Cavalry,  at  headquarters, 
Department  of  California. 

Capt.  William  L.  Marshall,  Corps  of  Engineers,  engineer  officer. 
Department  of  the  Missouri,  reports  that  no  field  work  has  been  done 
during  the  year;  that  the  office  work  has  consisted  in  the  preparation 
of  maps,  tracings,  reproductions,  etc.,  mounting,  correcting,  and  issuing 
maps;  and  that  contour  maps  have  been  or  will  be  made  of  the  posts 
of  Forts  Leavenwortli,  Mackinac,  Sill,  Supply,  and  Wayne. 

(SeeAppendixFFFl.) 

Maj.  Tully  McCrea,  Fifth  U.  S.  Artillery,  acting  engineer  officer, 
Department  of  the  Columbia,  reports  that  field  operations  have  con- 
sisted in  minor  surveys  for  the  improvement  of  the  drainage  system 
and  rifle  range  at  Vancouver  Barracks,  and  the  survey  of  roads  through 
and  adjacent  to  the  Vancouver  Barracks  military  reservation;  that 
surveys  are  being  made  to  obtain  data  for  the  preparation  of  contour 
maps  of  the  posts  of  Forts  Townsend,  Sherman,  Walla  Walla,  and 
Spokane,  and  that  the  office  work  has  consisted  in  the  revision  of  the 
department  map,  collecting  information  in  regard  to  the  Indian  and 
military  reservations  in  the  department,  the  preparation  of  maps,  plans, 
tracings,  solar  prints,  and  plats,  and  mounting  and  issuing  maps. 

(See  Ap]>eudix  F  F  F  2.) 

Lieut.  Ciiarles  G.  Lyman,  Second  U.  S.  Cavalry,  in  charge  of  engineer 
office.  Department  of  California,  reports  that  the  office  work  has  involved 
the  preparation  of  originnl  drawings,  tracing  and  blue  printing  of  maps^ 
etc.,  mounting,  and  distribution  of  maps,  the  care  and  preservation  of 
surveying  instruments  in  store,  and  issuing  the  same  to  the  different 
posts,  to  troops  in  the  field,  and  to  the  quartermaster's  department. 
No  field  work  of  any  importiince,  with  the  exception  of  the  survey  of  a 
road  on  the  Presidio  Reservation  for  the  depot  qnar  term  aster,  has  been 
entered  into  during  the  year. 

(See  Appendix  F  F  F  3.) 

ESTIMATES  FOB  AMOUNTS  REQUIRED  FOB  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE 
OF  WAR  MAPS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  $2,142.86  for  ea(;h  of 
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seven  military  departments  west  of  the  Mississippi  River,  $15,000;  for 
l)ublication  of  maps  for  use  of  the  War  Department,  inclusive  of  War 
maps,  $10,0005  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriatiou  and 
to  the  important  uses  for  which  it  is  intended. 

At  tlie  headquarters  of  the  militjiry  departments  west  of  the  Missis- 
sippi Eiver  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  conse- 
quently, these  officers  have  been  very  much  cramped  for  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as  pos- 
sible, but  with  no  means,  even  for  the  purchase  of  paper,  their  efforts 
are  limited  in  results. 

Paragraph  383  of  the  Army  Eegulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
be  honored  from  lack  of  means. 

Interest  in  the  war  maps  published  by  this  office  and  republished  by 
virtue  of  the  sundry  civil  act  of  March  2, 1889,  continues  very  active. 
Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to,  all 
those  not  printed  in  this  office  (47  sheets)  have  been  exhausted  for 
some  time,  and  the  calls  for  them  can  only  be  honored  with  sets  defi- 
cient in  that  number  of  sheets. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to 
military  geography  which  could  with  little  expense  be  made  available 
for  the  information  of  officers  of  the  Army;  for  instance,  there  are  on 
the  office  files  detailed  maps  of  regions  of  EurojjC  which  may  become 
at  an  early  day  the  theaters  of  war,  and  it  would  be  of  great  advan- 
tage to  the  service  if  such  information  as  these  maps  give  could  be 
made  available  for  the  study  of  officers,  especially  on  the  outbreak  of 
hostilities.  Were  the  means  provided,  this  oliice  would  be  glad  to 
compile  and  to  disseminate  the  information  on  its  files. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  sniall  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  offic^ers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  that  this 
office  could  not  render  this  assistance  to  officers  desirous  of  improving 
themselves  professionally,  especially  when  the  material  was  on  its  files. 

OFFICE   OF   THE   CHIEF   OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1894,  the  following-named 
officers  were  on  duty  in  this  office  as  my  assistants: 

Maj.  Henry  M.  Adams,  Maj.  Thomas  Turtle,  and  Capt.  John  C  D. 
Knight. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.y  Chief  of  Engineers, 
Hon.  Daniel  S,  Lamont,  Digitized  by  V^OOQie 

Secretary  of  War.  ^ 
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APPENDIX  No.  I. 


TORPEDO  SHED,  NEW  YORK  HARBOR. 


REPORT  OF   LIEUT,  COL,  HENRY  M.   ROBERT,  CORPS   OF   ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAH  ENDING  JUNE  SO,  1894, 

Engineer  Office,  U.  S.  Army^, 

Neio  York,  X.  T.,  July  9,  1894. 
GcNBRAL:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  fortifications  and  other  works  of  defense  in  my  charge  for  the 
fiscal  year  ending  June  30, 1894.  •  •  # 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut,  Col.,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


[Extract.] 


The  fireproof  storage  building  for  torpedo  material  was  in  progress 
at  the  beginning  of  the  fiscal  year,  the  concrete  found^ition  and  about 
one-half  the  lower  story  having  been  at  that  time  built. 

During  the  year  the  walls  have  been  completed,  the  iron  roof  put  on, 
doors  and  windows  and  their  shutters  placed,  and  the  board  flooring 
laid  where  needed.  To  put  the  building  in  condition  for  service  there 
is  now  required  a  concrete  flooring,  the  machinery  for  handling  the 
mines,  and  a  small  amount  of  work  to  finish  incomplete  details,  all 
estimated  to  cost  $3,323.51. 

Digitized  by  V^ftt)QiC 
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COST   OF   TORPEDO    BUILDING. 

Foundations. 

Excavation,  382  cubic  yards  earth,  at  $0.912147 $348.44 

Concrete  masonry,  253  cubic  yards,  at  $8.02276 2, 029. 76 

Total 2,378.20 

Masonry  wall. 

Stonework,  granite  with  brownstone  backing,  472 cubic  yards,  at  $25.612. .    12, 088. 98 
Brickwork,  296.5  cubic  yards,  at  $12.985 '. 3, 85).  04 

Total 15,939.02 

Earth  embankment. 

Inside  filling  of  earth,  915  cubic  yards,  at  $0.3692 337.88 

Grading  long  slope  behind  the  building 331. 35 

Terrace  beside  thb  building 34i.  10 

Gutters,  1 ,657  square  feet  cobblestone-paving,  at  $0.14337 2:^7. 57 

u       ■  . 

Total 1,280.90 

Carpenter  work. 

Windows  and  doors 607. 71 

Floors 530.59 

Total 1,138.30 

Iron  tcork  of  roof,  windowSj  etc. 

Contract  with  Manhattan  Supply  Company : 

Iron  roof  in  place '. 2, 970. 00 

4  double  iron  shutters 64. 80 

55  double  iron  window  shatters,  at  $7.  89 433.95 

2  rolling  iron  doors,  at  $37. 40 74. 80 

3,570.55 
Hardware,  etc 115. 85 

Total 3,686.40 

Superintendencef  office,  etc. 

Superintendence 1,  053. 26 

Legal  holidays 20i.  50 

Advertising 79. 75 

Printing 12. 50 

Total 1,350.01 

Miscellaneous 5.0*) 

Expendible  material  on  hand 5*2. 70 

Grand  total 15,830.66 


Digitized  by  VjOOQ  IC 
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GUX  AND    MORTAR   BATTERIES— TORPEDO    SHED,  NEW  YORK   HARBOR. 


HE  PORT  OF  LIEUT.  COL,  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894, 

IMPROVEMENTS. 

a.  Mortar  battery.  c.  Torpedo  shed. 

h.  Gun-lift  batterj'.  rf.  Emplacement  for  10-inch  gun. 


Engineer  Office,  U.  S.  Army, 

Neio  York^  N.  Y.,  July  2^  1894. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports, in 
duplicate,  for  the  fiscal  year  ending  June  30, 1894,  upon  fortiflcationa 
in  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.j  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 


2  A. 

[Extract.] 
MORTAR  BATTERY  NO.  1. 

Under  sealed  proposals  opened  April  12, 1893,  the  following  material 
for  the  construction  of  mortar  platforms  has  been  purchased: 

1.  From  Waldo  &  Stout,  Bridgeport,  Conn. : 

384  aluminium  bronze  bolts,  nt  29^  cents  per  pound. 

384  phosphor  bronze  washers,  at  22|  cents  per  pound. 

384  steel  nuts  (for  above  bolts),  at  57i  cents  each. 

256  wrought  iron  anchor  bolts,  with  hexagonal  nuts,  at  39  cents  each. 

The  aggregate  cost  of  the  above  nuts  and  bolts  for  sixteen  platforms 
is  $7,085.75. 

2.  From  Casey  &  Sherwood,  Groton,  Conn. : 
For  sixteen  sets  of  eight  stones  each,  or  2,126  cubic  feet  granite  rings  (which  form 
the  upper  surface  of  the  mortar  platforms  and  the  seat  of  the  base  ring  of  th» 
mortar  carriage),  at  $319  for  one  set,  equivalent  to  $3.4007  per  cubic  foot. 
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Under  sealed  proposals  opened  November  6,  1893,  a  bid  for  furnish- 
ing steel  jam  nuts  for  the  holding-down  bolts  was  accepted  from  Wil- 
liam Gaskell  &  Sons,  Brooklyn,  N.  Y.,  for 

192  hexagonal  steel  jam  nuts,  2^  incliea  by  throe-fourths  of  an  inch  deep,  1 J  inches 

opening,  at  22  cents  each. 
192  hexagonal  steel  jam  nuts,  2^  inches  by  1  inch  deep,  1}  inches  opening,  at  22 

cents  each. 

All  deliveries  under  the  above  agreements  have  been  completed. 

During  the  year  the  masonry  of  the  battery,  including  the  counter- 
scarp wall,  has  been  completed,  except  the  floor  of  the  southern  trans- 
verse gallery  (about  23.5  cubic  yards). 

An  ammunition-service  track,  3  feet  gauge,  of  girder  rails,  70  pounds 
per  yard,  has  been  laid  in  the  galleries  and  along  the  rear  of  the  mor- 
tar pits  as  far  as  the  floor  construction  has  been  carried.  Turntables 
are  set  at  the  intersections  of  the  galleries  and  at  the  entrances  to  the  pits 
in  the  west  ditch.  At  the  latter  points  this  track  connects  with  a  track 
through  the  main  entrance  of  the  battery,  extending  to  the  Engineer 
Wharf. 

Bullet-proof  doors  have  been  provided  and  huiig  at  the  main  entrance 
and  at  each  of  the  counterscarp  galleries.  The  sand  filling  of  the  main 
parapet  has  been  completed ;  the  embankment  outside  the  counterscarp 
wall  has  been  completed,  except  along  the  south  side,  where  the  battery 
is  not  exposed,  and  which  it  was  thought  best  to  leave  until  the  more 
essential  work  was  done. 

The  total  amount  of  masonry  in  place  is  29,676  cubic  yards,  which, 
with  265  cubic  yards  still  to  be  placed  in  the  platform  foundation  and 
the  floors  of  the  south  pits,  and  in  the  floor  of  the  south  trans- 
verse gallery,  makes  the  total  quantity  in  a  complete  battery  of  this 
type  29,931  cubic  yards. 

The  total  amount  of  sand  excavated  and  placed  in  the  main  parai>et 
and  counterscarp  embankment  is  157,539  cubic  yards.  Of  this  amount 
7,194  cubic  yards  were  rearrangement  of  sand  previously  placed,  caused 
by  the  action  of  the  wind.  The  total  quantity  in  the  completed  batt^jry 
is  therefore  150,345  cubic  yards. 

MORTAR    PLATFORMS. 

When  the  work  of  construction  of  this  battery  began  in  November, 
1890,  no  carriage  for  the  mortar  had  been  adopted  by  the  Government, 
and  therefore  no  studies  had  been  made  for  the  requisite  platforms. 

A  suitable  carriage,  called  the  spring-return  carriage,  having  been 
adopted  early  in  1892,  plans  for  the  platforms  were  proposed  by  The 
Board  of  Engineers,  and  approved  by  the  Chief  of  Engineers  March 
10, 1893,  which  contemplated  the  formation  of  circular  wells  of  concTete, 
4  feet  11  inches  interior  radius  and  12  inches  deep,  fiiced  with  granite 
blocks,  w^hich  had  an  extreme  rise  of  15  inches. ,  The  thickness  of  the 
concrete  forming  the  bottom  of  the  well  was  3  feet  10 J  inches  at  the 
center,  and  4  feet  on  the  periphery. 

As  the  water  penetrated  the  surrounding  sand  under  ordinary  con- 
ditions to  the  height  of  4  feet,  approximately,  above  mean  low  water, 
and  the  lower  surfjice  of  concrete  was  projected  to  be  laid  at  2  feet  3^ 
inches  above  mean  low  water,  the  practicability  of  excavating  the 
inclosed  sand  economically  without  injury  to  the  breast-height  walls  of 
the  pits,  located  at  5  feet  above  mean  low  water,  which  had  already 
been  built,  became  a  problem  of  serious  import. 
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The  work  of  excavating  for  these  foandations  began  early  in  July, 
1893.  The  sum  of  $20,000  had  been  allotted  for  the  construction  of 
eight  platforms,  but,  owing  to  the  success  of  the  method  employed  for 
sinking  the  foundations,  this  sum  proved  to  be  greatly  in  excess  of  that 
required  for  eight  platforms,  and  work  was  carried  on  on  the  entire 
sixteen. 

The  method  adopted  was  proposed  by  Mr.  J.  H.  Casey,  assistant 
engineer.  It  consisted  in  draining  the  sand  in  the  vicinity  of  the  exca- 
vation by  pumping  from  well-points  distributed  over  the  area  and  con- 
nected with  a  single  pump. 

The  fresh-water  sui)ply  for  the  construction  plant  on  the  work  is  from 
such  a  system,  and  experiments  in  this  direction  showed  the  practica- 
bility of  lowering  the  level  of  the  water  in  their  vicinity  by  continuous 
punjping,  and  also  furnished  data  as  to  the  size  of  plant  required  for 
the  work  proposed. 

Work  was  confined  to  a  single  pit  at  a  time,  the  entire  plant  being 
removed  and  transferred  as  required.  For  the  two  northern  pits  12 
well-points  were  used,  located  as  shown  in  the  drawing,  fig.  1.  The 
.wells  were  I^  inches  in  diameter  and  driven  to  about  2  feet  below  mean 
low  water.  They  were  connected  together  at  the  upper  end  and  to 
the  pump  by  a  line  of  pipe  5  inches  in  diameter  at  the  pump  and 
diminishing  to  IJ  inches  at  the  extremities.  The  pump  used  was  a 
Blake  tank  pump,  with  a  12-inch  stroke,  an  8-inch  water  cylinder,  and 
a  5-inch  suction,  which,  at  a  speed  of  lOO  strokes  per  minute,  gave  a 
capacity  of  about  260  gallons  per  minute.  It  discharged  through  the 
main  drain  from  the  pit  into  the  general  drainage  system  of  the  battery. 
The  pump  was  one  that  was  on  hand  here,  having  been  purchased  for 
general  use.  Steam  was  supplied  from  the  20-horse-power  boiler  of  a 
double  drum  hoisting  engine  on  the  work. 

Water  gauges,  to  determine  the  effect  of  the  pumping  and  the  area 
drained,  were  locat-ed  as  indicated  on  fig.  2  of  the  accompanying  draw- 
ing, one  in  the  northeast  pit,  two  in  the  northwest  pit,  one  in  the  ditch 
near  the  entrance  to  the  north  pits,  and  a  fifth  (not  shown  on  the  draw- 
ing) in  a  sand  pit  about  200  feet  south  of  the  battery,  where  it  would 
be  well  beyond  the  effect  of  the  pump.  These  gauges  consisted  of  well- 
points  driven  in  the  usual  way  and  provided  with  interior  cylindrical 
tloats  of  tin.  The  elevation  of  the  water  was  indicated  by  the  upper 
(extremity  of  an  upright  rod  fastened  to  the  float  and  moving  over  a 
vertical  scale,  the  zero  of  the  scale  corresponding  to  mean  low  water. 
Daring  the  pumping  for  the  two  north  pits,  readings  were  taken  on  the 
ranges  every  hour  and  the  result  recorded.  The  record  made  during 
the  pumping  for  the  northwest  pit  is  given  below,  to  show  the  local  effect 
of  the  pumping.  The  pump  was  started  at  10  p.  m.  August  9,  and  ran 
with  but  slight  intermission  until  2:40  p.  m.  August  11,  when  the  con- 
crete foundation  was  high  enough  to  be  out  of  danger  from  submergence. 

At  8  a.  m.  August  10,  the  water  was  found  to  be  low  enough  to  admit 
of  excavation,  and  the  work  was  accordingly  begun  and  carried  on  as 
rapidly  as  the  lowering  of  the  water  would  admit.  Concrete  was  placed 
as  fast  as  the  excavation  was  ready,  the  pump  being  worked  continu- 
ously until  2 :40  p.  m.  August  11,  when  the  concrete  was  up  to  elevation 
4J2. 
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Gauge  readings. 

Date. 

Time  of  daj'. 

— 

_ __ 

XlemarkB. 

I. 
Ftet. 

II. 
Feet. 

IV. 
Feet. 

V. 

Feet. 

Aug.    9 

10  p.ni 

4.02 

4.03 

4.01 

Gauge  III  was  not  read. 

11  p.  in 

4.11 

5.05 

4.02 

12  p.m 

3.09 

2.10 

4.02 

Aug.  10 

1  a.  m 

3.29 

2.74 

4.02 

• 

2  a.m ,... 

3.33 

2.05 

4.02 

3  a.  m 

3.07 

2.03 

4.02 

Stopped  pump  3.30. 

4  a.  m 

3.75 

2.25 

4.01 

Started  pump  4.10. 

5  am 

3.30 

2.02 

4.02 



Stoiiped  5.10 

6  a.m 

3.22 

3.25 

4.06 

Started  0.25 

7  a.m 

3.70 

2.20 

4.20 

8  a.  m 

3.65 

1.02 

4.20 

Excavating  for  platforms  bo-an. 

9  a.  m 

3.60 

1.92 

4.20 

4.05 

10  a.m 

3.67 

1.87 

4.20 

4.05 

11  am 

3.50 

1.86 

4.10 

4.07 

12  ra 

3.54 
3.53 

1.84 
1.80 

4.09 
4.06 

4.07 
4.03 

1  p.m 

2  p.m 

3.52 

1.82 

4.06 

4.03 

3  p.m 

3.51 

1.70 

4.05 

4.04 

4  p.m 

3.50 

1.82 

4.05 

4.04 

5  p.ra 

3.05 

1.08 

4.05 

4.03 

6  p.m 

3.04 

1.07 

4.05 

4.03 

7  p.m 

3.04 

1.07 

4.00 

4.06 

8  p.m 

3.04 

1.07 

4.00 

9  p.m 

3.04 

1.07 

4.00 

4.06 

10  p.m 

3.04 

l.OC 

4.00 

Stopped  at  10. 

11  p.  m 

3.04 

2.02 

4.00 

Started  at  11. 

12  p.m 

3.04 

1.09 

4.00 

Aug.  11 

1  a.  m 

3.04 

1.08 

4.00 

4.06 

2  a.  m 

3.04 

1.08 

4.00 

3  am 

3.04 

1.00 

4.  CO 

4.06 

4  a.  n» 

5  a.  m 

3.04 
3.38 

1.09 
2.00 

4.00 
4.00 

0  a.  m 

3.38 

2.05 

3.08 

3.08 

7  a.  m 

3.38 

2.00 

4.00 

8  a.  m 

3.42 

1.90 

3.98 

9  a.  m 

3.42 

1.05 

3.98 

3.08 

10  a.m 

3.42 

1.80 

3.98 

11  a.m 

3  42 

1.90 

3.98 

12  m 

3.42 
3.44 

1.90 
1.90 

3.98 
3.98 

3.98 

1  p.ra 

2  p.m 

3.44 

1.95 

3.98 

4.05 

Pump  stopped  at  2.40  p.  m. 

3  p.m 

3-44 

2.10 

3.96 

3:30  p.m  .... 

4.40 

4.40 

4.40 

6  p.m 

3.55 

3.30 

3.96 

4.05 

The  draining  of  the  pit  in  this  way  left  the  sand  free  from  water, 
but  damp  enough  to  stand  vertical  under  the  wall  of  the  pit,  enabling 
the  concrete  to  be  put  in  against  it  without  forms.  Wooden  forms  were 
used  for  the  concrete  of  the  platforms  except  where  it  came  under  the 
footing  of  the  wall.  No  special  care  was  taken  to  preserve  the  well- 
points  that  came  within  the  concrete,  but  they  were  afterwards  with- 
drawn, only  two  being  lost  in  the  operation. 

The  plan  worked  well  from  the  first,  and  no  unforeseen  difficulties 
were  met  with.  At  the  time  of  the  excavating  for  the  south  pits,-  on 
October  9,  the  general  level  of  the  water  in  the  soil  was  higher,  being 
about  4.8  feet;  in  addition  to  this  fact,  a  bed  of  coarse  gravel  about  *6 
feet  thick  underlying  the  foundations  allowed  the  water  to  flow  in  the 
soil  more  readily,  and  the  one  pump  was  found  to  be  insufficient.  In 
the  southeast  pit  twelve  hours  'continuous  pumping  lowered  the  water 
onlj^  1.2  feet.  It  was  therefore  thought  best  to  increase  the  plant  by  a 
second  smaller  pump,  connected  to  six  well-points  distributed  over  the 
center  of  the  area  to  be  drained,  before  beginning  work.  Even  with  this 
additioral  power  headway  was  made  but  slowly  against  the  water,  and 
so  the  pumps  were  run  continuously  from  3  p.  m.  October  9,  to  1  p.  m. 
October  11,  before  it  was  deemed  safe  to  stop  the  small  pump;  the  large 
pump  was  continued  until  noon  of  October  12.  It  should  be  stated 
that  the  insufficiency  of  the  increased  plant  was  probably  partly  due  to 
the  inability  of  the  boiler  to  supply  sufficient  steam  for  both  pumps. 
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The  bolts,  24  in  number,  that  hold  the  roller  path  to  the  platform, 
extend  entirely  through  the  concrete  foundation,  where  tbey  are  held 
at  the  bottom  by  washers.  As  the  setting  of  these  bolts  is  an  opera- 
tion requiring  great  accuracy,  it  was  thought  best  not  to  attempt  it 
while  the  foundations  were  being i)ut  in;  and  their  subsequent  setting 
and  adjustment  was  provided  for  in  the  following  manner:  At  the 
bottom  of  the  excavation,  and  about  where  the  head  of  each  bolt  would 
come,  was  placed  a  small  layer  of  concrete  about  2  feet  in  diameter  and 
6  inches  thick  (fig.  4).  This  was  rammed  in  place,  and  an  empty 
cement  barrel  inverted  over  it.  The  foundation  was  carried  up  around 
these  barrels,  thus  leaving  holes  18  inches  in  diameter  that  allowed  a 
large  latitude  in  setting  the  bolts.  The  upper  head  being  left  in  the 
barrel  kept  the  hole  clear  during  the  progress  of  the  work  and  until 
the  time  came  for  setting  the  bolts.  The  concrete  at  the  bottom  of  the 
hole  kei)t  the  sand  from  flowing  in  when  pumping  was^stopped,  and 
also  served  as  a  support  for  the  head  of  the  bolt  during  the  operation 
of  setting. 

Fig.  3  shows  the  method  used  for  setting  the  bolts.  A  skeleton  frame, 
or  temi)late,  swinging  on  a  fixed  center,  served  to  hold  the  bolts  in  posi- 
tion after  the  center  had  been  accurately  located  and  one  bolt  set  at 
the  proper  distance  from  it.  The  i)ieces  of  the  template  were  not  fas- 
tened together,  but  were  simply  swung  over  the  bolts  to  hold  them  in 
place,  the  bolts  being  plumbed  and  supported  at  the  proper  level  from 
below.  The  barrels  were  broken  ui)  and  entirely  removed  i)reparatory  to 
setting  the  bolts.  The  holes  being  full  of  water,  the  concrete  in  which 
the  bolts  were  to  be  set  was  lowered  to  its  place  in  bags,  where  it  was 
deposited  and  tamjied  in  place.  The  sections  of  the  template  were 
moved  progressively  around  the  circle  as  the  bolts  were  set.  The  bolt 
at  the  center  was  set  in  a  temporary  mound  of  concrete,  which  was 
afterwards  broken  up  and  removed. 

The  platforms  are  all  completed  with  the  exception  of  the  floor  foun- 
dations and  pavement,  and  setting  the  index  rings  in  the  southern  pits. 
An  additional  allotment  of  $5,000  was  asked  for  to  complete  the  foun- 
dations: $2,000  of  tkis  sum  was  allotted  on  December  19, 1893,  and  the 
balance  will  be  sufficient  to  complete  the  battery. 

The  base  ring  and  the  racer  of  the  carriage,  carrying  respectively  the 
tipper  and  lower  roller  paths,  are  of  such  dimensions  (13  feet  lOJ  inches 
and  14  feet  in  diameter,  respectively)  that  it  was  necessary  to  deliver 
them  into  place  over  the  main  parapet  of  the  battery.  For  this  purpose 
the  construction  track  for  the  battery  was  carried  along  an  inclined 
trestle  over  the  counterscarp  wall,  across  the  ditch,  and  on  to  the  main 
parapet.  The  carriages,  mounted  on  suitable  flat  cars,  were  brought  to 
this  incline,  hauled  to  the  top  by  a  cable  from  a  20- horse-power  hoisting 
engine  on  the  parapet,  and  lowered  by  means  of  a  similar  incline  into 
the  pits.  The  smaller  parts  of  the  carriages,  the  cheeks,  transoms,  etc., 
as  well  as  the  mortars,  were  taken  through  the  main  entrance  directly 
into  the  pits  and  handled  by  a  derrick  placed  over  the  pits.  The  mor- 
tars were  mounted  on  the  carriages  by  means  of  a  pair  of  shears  made 
of  two  pieces  of  timber  12  inches  by  12  inches  by  44  feet  in  length.  On 
April  13, 1894,  an  accident,  caused  by  the  breaking  of  a  4-inch  rope 
which  was  being  used,  under  a  strain  of  1^  tons,  to  lower  the  carriages 
into  the  southwest  pit^  resulted  in  the  breaking  of  the  base  ring  of  car- 
riage No.  5,  and  considerable  damage  to  the  platforms.  The  carriage 
ran  down  the  incline,  striking  the  granite  rings  of  the  two  rear  plat- 
forms, dislodging  a  number  of  the  stones  and  bending  several  of  the 
bronze  holding-down  bolts.    One  stone  was  broken  so  as  to  be  useless, 
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and  was  replaced  by  one  cut  from  a  granite  block  on  the  site  of  the  old 
fort.  Three  of  the  bronze  bolts  had  to  be  taken  out  and  sent  to  the 
foundry  for  reforging.  The  cost  of  repairing  the  damage  to  the  plat- 
forms was  $187.53.  The  base  ring  of  the  carriage  was  brokea  so  as  to 
be  useless,  and,  as  the  parts  of  these  carriages  are  not  interchangeable, 
No.  26  carriage  was  issued  by  the  Ordnance  Department  to  replace  the 
broken  one,  in  order  to  avoid  the  delay  of  waiting  for  a  new  base  ring. 

The  carriages  are  now  all  assembled  in  place.  The  two  north  pits 
are  completed  and  all  eight  of  the  mortars  mounted  therein  ready  for 
service.  In  the  southeast  pit  the  carriages  are  all  assembled  and  the 
mortars  mounted ;  and  while  the  floor  of  the  i)it  is  not  laid,  nor  the 
index  rings  set,  these  four  mortars  could  also  be  used  in  an  emergency. 
In  the  southwest  pit  the  four  carriages  are  in  i)lace  and  the  heavier 
parts  assembled.  The  mortars  are  all  delivered  at  the  pit,  and  one  is 
mounted.         • 

On  the  22d  June  a  proof  firing  took  place  at  this  battery,  having  for 
its  object  proof  of  gun,  carriage,  and  platform,  and  of  the  efi'ect  of 
blast  upon  breast-height  wall  and  blast  slope. 

The  mortar  used  was  mounted.upon  the  southeast  i)latform  of^he 
northeast  pit. 

The  following  table  gives  the  characteristics  of  the  rounds  : 


Number 

or 

shot. 

Weight 

powder, 

brown 

prismatic. 

Weiirht 
of  pro- 
jectile, 
cast-iron 
shell. 

Poundg. 
023 
624 
626 
627 
628 

Travel 

of 

shot 

in 

bore. 

Ft.  In. 
3    1.2 
3    1.2 
3    1.3 
3    1.3 
8    1.3 

Pressare 

per 

square 

inch. 

Time 

of 
flight. 

Second*. 

1 

Pounds. 

SI* 
73 

8U 

78i 

78 

Pound$. 
21,859.5 
22, 806. 5 
29,141.0 
28,803.5 
27,128.0 

2 

45.4 

47.8 

3 

4 

5 

Recoil. 
Right  Hide.      |        Left  pide. 


Direct.  Counter.  Direct.  Counter. 


Inches. 
15J 
16 
164 

16i 


Inehe*.     Inches. 

16 
16J 
16 
16 


15 
16 

161 


luchf*. 
15 
16 
16 
16 
16 


The  shell  used  was  not  the  service  shell.  The  elevation  of  the  mortar 
was  450  and  the  direction  of  the  line  of  fire  was  S.  00^  K. 

The  platforms,  breast-height  wall,  and  blast  slope  were  not  injured 
by  the  firings. 

The  following  table  shows  in  detail  the  cost  of  the  various  operations 
of  construction  of  the  battery  and  platforms: 

1.    COST   OF   MASOXRY   COXSTRrCTIOX   AND   SAND   FILLING. 

A,  Masonry  conalruci'ton. 

Mixing  and  placing  1,475.1  cubic  yards  concrete,  at  $2.3742. 1 $3, 502. 22 

Cost  of  labor  of  stone  mason  and  plasterers  cutting  and  setting  coping 

of  main  entrance  and  curbing  for  turntables,  and  plastering  walls 215. 97 

Paving  floors  of  magazines  and  galleries  (except  south  entrance,  8-foot 

transverse  gallery,  and  240  square  feet  of  10- foot  gallery,  south  end), 

labor  only,  798.5  square  yards,  at  $0.61625 1 . .  T 492. 08 

Laying  ammunition  service  track  and  setting  turntables 247. 03 

Repairs  to  plant  and  moving  tracks 1, 370.^ 

Building  and  hanging  main  entrance  and  gallery  doors 410. 42 

Laying  permanent  track  through  main  entrance  to  connect  with  track  to 

wharf 425.64 

Total  cost 6,664.19 
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B.  Sand  filling. 

Cost  of  labor  filling  27,612  cubic  j-ards  sand  in  embankment  over  maga- 
zines, around  mortar  pits,  and  on  three  sides  of  counterscarp  wall,  at 

^.16916 $4,670.98 

Cost  of  labor  grading,  sodding,  protecting  slopes,  and  planting  grass  seed 

th  ereon 3, 429. 49 

Cost  of  labor  rigging  derricks,  moving  and  setting  up  derricks  and  machi- 
nery      3,a51.34 

Maintenance  of  public  animals 528.  33 

Repairs  to  quarters 786. 91 

Superintendence  and  office  expenses 1, 526. 66 

Total  cost 13,993.71 


Cost  of  masonrv  construction 6,  664. 19 

Cost  of  sand  tilling 13,993.71 

Cost  of  masonry  and  sand  filling 20, 657. 90 

2.    CONSTRUCTION  OF   MORTAR  PLATFORMS  AND   MOUNTING   CARRIAGES. 

Excavation : 

a.  Pipes  and  well-points $75. 94 

b.  Labor  fitting  and  setting  up  pipes  and  well  points,  pump- 

ing water,  and  excavating  for  foundations 1,  694 .32 

$1,  770. 26 

For  material  and  labor  of  mixing  and  placing  984.25  cubic  yards  concrete 

of  platform  foundations,  at  $5.578 5, 490. 27 

Cost  of  labor  mixing  and  placing  foundations  for,  and  laying  of,  3-iuch 

pavement  in  mortar  pits,  523.86  square  yards,  at  $0.6347 280. 12 

Cost  of  bolts,  nuts,  and  washers  for  base  and  index  rings $7, 085. 75 

Cost  of  16  sets  of  granite  stones,  at  $319 5, 104. 00 

Jam  nuts  for  base  rings 85. 14 

Cost  of  labor  setting  stones,  bolts,  base  and  index  rings 2, 359. 90 

For  mileage  and  telegrams 25. 83 

14, 660. 62 

Cost  of  labor  handling  and  setting  4  lower  roller  paths  in  northwest  pit  . .        902. 43 
Cost  of  material  used  in  setting  4  lower  roller  paths  (oxide  of  manganese, 

iron  filings,  and  white  lead) 32. 75 


Total  cost 23,136.45 

3.   ASSEMBLING  CARRIAGES  AND   MOUNTING  MORTARS. 

Cost  of  labor  moving  16  carriages  and  mortars  to  battery,  lowering  into 

pits,  cleaning  and  assembling  carriages,  and  mounting  13  mortars $3, 163. 87 

Cost  of  material  used  in  setting  lower  roller  paths,  cleaning  and  assem- 
bling carriages  (oxide  of  manganese,  iron  filings,  wJiite  lead,  oil,  waste, 
emery  cloth,  and  files) 40.  86 

Cost  of  replacing  broken  stone,  resetting  stones,  taking  out,  straightening 

and  resetting  bolts  (broken  accidentally  on  April  13) 187. 53 

Total  cost '  3,392.26 


1.  Cost  of  masonry  construction  and  sand  filling 20, 657. 90 

2.  Cost  of  construction  of  mortar  platforms  ana  mounting  carriages 23, 136. 45 

3.  Cost  of  assembling  carriages  and  mounting  mortars 3, 392. 26 

Total  cost 47,186.61 

The  folio wlDg  tabular  statements  show  the  average  daily  number  of 
employes  of  each  class  during  the  year,  and  the  plant  in  use  for  the 
same  period : 

EMPLOYES.  ^^ 

Monthly  laborers.. 0. 57 

Teamsters 2. 83 

Blacksmith 47 

Carpenters ,. 1. 27   ' 

Plasterer 016 

Stonemasons . , , ^ . ,, , .  4. .  w^y/s^i     .  53 

Laborers PL^l^l^^^  }^  >r?]V.V^^35. 05 


Overseers 0. 67 

Clerk 166 

I^raftsman 166 

Kngineers 2. 65 

Firemen  2. 61 

Master  laborers 2. 46 

Bigger 71 
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PLANT. 


Locomotive  .' 0. 46 

Hoisting  engine 3. 08 

Stationary  engine 43 

Concrete  luixer 43 

Horses 2.91 


Derricks 3.16 

Dump  cars 3. 91 

Flat  cars 7.00 

Bucket  grapple .67 


2    B. 

GUX-LIFT  BATTERY  NO.  1. 

Gun-Lift  Battery  Ko.  1  is  arranged  for  twol2-incli,  lii^jfli-power,  breech- 
loading  rifled  gnns. 

During  the  year  the  arrangements  for  handling  ammunition  were 
completed.  They  include  single-rail  overhead  hoists  at  the  entrance 
of  each  magazine  gallery,  for  transferring  shot,  etc.,  to  the  magazine 
cars;  and  a  traveling  crane  of  2,000  pounds  capacity  in  each  shot 
magazine. 

The  bullet-proof  entrance  doors  were  completed  and  hung;  thus 
making,  with  the  caponiero  over  the  entrance  arranged  for  flank  defense, 
an  adequate  defensible  entrance. 

Sixteen  shots  have  been  fired  from  the  north  lift  during  the  yOar, 
and  nine  from  the  south. 


2    C. 

CONSTRUCTION  OF  TORPEDO  SUED. 

The  general  character  of  the  building  is  as  follows: 
The  building  is  of  brick,  90  feet  by  40  feet  inside,  with  walls  1  foot 
thick  and  12  feet  high  under  the  eaves;  they  are  carried  1  foot  below 
the  surface,  where  they  rest  on  a  foundation  of  concrete.  The  floor  is 
of  concrete  1  foot  thick.  The  roof  i^  slate  supported  by  eight  iron 
trusses.  A  double  track,  3-foot  gauge,  runs  through  the  building  from 
end  to  end,  and  is  connected  with  the  construction  track  on  the  wharf. 
On  either  side  of  these  tracks  are  racks  of  4  inches  by  8  inches  timber, 
arranged  for  the  storage  of  buoyant  torpedo  cases  in  two  tiers.  A 
storeroom,  12  feet  by  12  feet,  fitted  with  closets  and  shelves  for  the 
storage  of  the  smaller  parts  of  the  torpedo  system,  is  located  in  the 
southeast  corner  of  th  building,  and  an  overhead  trolley,  with  a 
capacity  of  3,000  pounds,  iirovides  for  the  handling  of  the  anchors  and 
ground  mines,  at  the  eastern  end. 


2  D. 
EMPLACEMENT  FOR  10-INCH  GUN. 

Under  contract  a  wharf  and  concrete  plant  were  constructed  at  an 
aggregate  cost  of  $8,402.83.  This  work  was  practically  completed  at 
the  beginning  of  the  fiscal  year,  the  contract  being  closed  July  14, 
1893. 
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Duriug  May  and  June,  1893,  a  system  of  pipea  for  water  supply 
was  laid  from  the  New  IJtrecht  Water  Company's  main  to  the  con- 
crete plant  and  hoisting  engines  on  the  site. 

The  following  plant,  1  hoisting  engine  and  boiler,  1  vertical  engine 
and  boiler,  stationary,  1  concrete  mixer,  4  iron  coal  tubs,  7  rotary  dump 
cars,  valued  at  $2,545.50,  :^as,  under  authority  from  the  Chief  of 
Engineers,  transferred  by  sale  to  these  works. 

The  above  plant  was  designed  and  erected  under  the  immediate 
supervision  of  Capt.  James  G.  Warrjen,  Corps  of  Engineers.  It  is  of 
a  permanent  nature  and  has  been  located  with  a  view  to  the  construc- 
tion of  the  entire  system  of  defense  proposed  at  this  place.  It  has 
shown  itself  to  be  admirably  adapted  to  the  purpose  and  has  materi- 
ally reduced  the  cost  of  manufacture  of  concrete. 

During  the  year  8,375.50  cubic  yards  of  stone  and  14,043  barrels  of 
cement  have  been  delivered. 

The  following  amounts  of  material  have  been  purchased  upon  sealed 
proposals,  invited  according  to  law ; 

957.3  tons  large  broken  stone,  at  50  cents  per  ton. 
322.8  tons  large  broken  stone,  at  49.4  cents  per  ton. 
438.3  tons  large  broken  stone,  at  58^  cents  per  ton, 
4,480.76  cubic  yards  sand,  at  444^  cents  per  cubic  yard. 

The  mixing  and  placing  of  concrete  began  August  23,  1893,  and  con- 
tinued without  intermission  until  December  9,  1893,  when  masonry 
work  was  stopped  for  the  season.  Up  to  the  latter  date  6,808  cubic 
yards  of  masonry  had  been  placed,  composed  of  6,180  cubic  yards  con- 
crete, (Jll  cubic  yards  large  stone  embedded  in  the  concrete,  and  17 
cubic  yards  cut  granite. 

The  total  quantity  of  excavation  to  July  1, 1894,  is  10,867  cubic  yards, 
being  the  entire  amount  required  for  the  battery.  This  has  all  been 
used  in  the  magazine  covering  and  parapet  of  the  battery.  It  is  hard, 
compact  clay,  with  occasional  bowlders. 

The  total  quantity  of  masonry  in  place  is  10,362.4  cubic  yards,  of 
which  0,489  cubic  yards  are  concrete,  838  cubic  yards  are  derrick  stone 
embedded  in  the  concrete,  and  35.4  cubic  yards  are  cut  stone  for  door 
casings,  etc. 

The  following  tables  show  in  detail  the  cost  of  the  various  opera- 
tions : 

1.   INSTALLATION   OP  PLANT. 

Excavating  for  st^ne  and  sand  bins  and  grading  for  constmction  tracks. .  $755. 64 
Couti'act  Avith  Charles  F.  Mairs  for  constructing  wharf,  sand  and  stono 

bins,  and  cement  shed 8, 402. 83 

Services  of  inspector  on  above ^ 287.50 

Material  and  labor  for  putting  slides  in  stono  bins  and  erecting  gates  at 

road  crossing 80. 04 

Material  and  labor  for  erecting  carrier  rollers  and  gnide-sheavcs  on  trestle 

and  leads  for  cable 161.87 

Material  and  labor  for  bnilding  flat  cars,  derricks,  and  mixer  frame 500. 01 

Engines^  dump  cars,  mixer,  etc.,  transferred  by  sale 2, 545. 50 

Repairs  and  alterations  to  above 455. 34 

Material  and  labor  for  permanent  watepsupply 825. 58 

Three  engines,  one  friction  clutch,  and  gearing  for  mixer,  per  requisition.  3, 043. 93 

Setting  up  engines  and  mixer  and  erecting  engine  houses 479. 64 

Wire  cables,  ropes,  etc.,  for  fitting  np  derricks 1, 005. 37 

Superintendence  and  office  expenses  during  erection  of  plant 480. 00 

Total 19,023.25 
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2.    COST   OF   EXCAVATION. 

10,867  cubic  yards  material  excavated,  hoisted,  aud  placed  in  embankment, 
at  $0.573055  per  cubic  yard,  incladiug  Bervices  of  master  laborers,  engi- 
neers, iiremen^  blacksmith,  carpenters,  rigger,  and  laborers,  and  cost  of 
coal,  water,  oil,  waste,  etc.,  chargeable  to  the  account  of  excavation.. .  $6,  227.39 

Moving  and  setting  up  derricks  and  general  rigging  work 365. 38 

Building  and  moving  tracks ^'. 68.13 

Moving  engine ' 6.03 

Purchase  of  material  for  operating  purposes  and  repair  and  maintenance 

of  plant 739.21 

Repairs  to  buildings 39.29 

260  cubic  yards  earth  filling  from  material  excavated  in  18d2,  at  $0.292855 

per  cubic  yard 76.  U 

Time  allowed  employes  for  legal  holidays 173. 17 

Superintendence  and  office  expenses,  including  sei-vices  of  assistant  engi- 
neer, draftsman,  recorder,  and  night  watchman 2, 030. 32 


Total 9,715.06 

Total  cubic  yards  excavated 10, 867 

Total  cost  per  .1  cubic  yard $0.  ? 

This  niaterial  is  hard,  compact  clay,  with  occasional  bowlders. 


3.   COST  OF  MATERIAL. 


On  RcowB  or  canal  boats  alongside  of  wharf  . 

Unloading  into  cars 

Haulisg  to  yard  or  flhed 

Storing  in  yard  or  ehed 

Placing  largo  stone  in  wall 


Total  cost  of  material  delivered  at  Morks. 


<^».|<«^t^»l  <•??!- 


$0,874 
.021074 
.  007583 
.  013846 


$1. 134 
.122502 
.024 
.02726 


$0.520557  ' 

.149233  ' 

.049301  r 

.113918  i 

.267105  I 


$0,445 
.  1W515 
.026727 
.027073 


.016504  ,      1.307762 


1. 100204 


.603315 


*  Average  of  three  contracts. 
4.    COST   OF   MATERIAL  AND   MAXUFACTURB   OF   1    CUBIC    YARD   OF   CONCRETE. 


Note. — One  charge  of  the  mixer  is  equal  to  1.05  cubic  yards  masonry  iu  place. 

A.  Material: 

Broken  stone,  0.92  cubic  yards $1.203141 

Cement,  1.43  barrels 1.310601 

Sand,  0.37  cubic  yards 223227 


B.  Manufacture  and  deposit  : 

Charging  and  runuiug  mixer       .* 228232 

Delivering  under  derrick.s 048868 

Hoistiug 051844 

Placing  and  tamping 235431 

Making  and  setting  up  forms 140448 

Lumber  and  nails 060578 

Coal,  water,  oil,  and  waste 049500 


$2.736969 


Total. 


0.817941 
3. 5^910 


5.  cost  of  masonry  constructed. 

9, 489  cubic  yards  concrete  masonry,  at  $3.  55491  per  cubic  yard $33,  732. 54 

838  cubic  yards  large  broken  stone,  bedded  in  the  concrete,  at  $2. 256035 

per  cubic  yard 1,  890. 56 

85.4  cubic  yards  cut-granite  facing  for  doorways  of  msigazines,  cutting 

and  setting,  at  $61.  3265  per  cubic  yard 2, 170. 96 

Steel  beams  in  ceilings  of  rooms  and  passai^es  of  magazines,  including 

labor ^ ^ 434.30 

Moving  and  setting  up  derricks  and  general  rigging  work 488. 54 

Building  and  moving  tracks 1 146. 92 
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Repairs  to  buildings $96. 80 

Finishing  concrete  walls  and  slopes 85. 94 

Moving  engine 6. 02 

Parchnse  of  material  for  operating  purposes,  and  repairs  and  maintenance 

of  plant 811.81 

Time  allowed  omploy<?s  for  legal  holidays 250. 57 

Superintendence  and  office  expenses,  including  services  of  assistant  engl- 

neer,  draftsmcin,  recorder,  and  night  watchman 3, 055. 18 

Total : 43,170.14 

Total  masonry  constructed,  cubic  yards '  10, 362. 40 

Total  cost  per  1  cubic  yard 4. 16604 

TOTAL    KXPKNDITURKS   FKOM   OCTOBER  24,   1892,  TO   JUNK   30,  1^94. 

Installation  of  iilant... : $19,023.25 

10,  867  cubic  yards  excavation  for  foundations,  at  $0. 893996  per  cubic 

yard 9,715.06 

10,362.4  cubic  yards  masonry  constructed,  at  $4. 16604  per  cubic  yard 43, 170. 14 

Material  and  labor,  waterproofing  top  of  first  magazine 108. 35 

Removing  granite  masonry  of  x)Iatforms  and  breast-height  walls  of  old 

battery 350.74 

4.4  cubic  yards  cut  granite  for  facing  doorways  of  second  magazine,  at 

$53. 6323  per  cubic  yard  (cut,  but  not  set) 235.98 

Grading  and  turfing  earth  slopes  of  first  magazine  (recently  begun) 252. 01 

Total 72, 855.  .53 

Balance  (supplies  on  hand) 2, 752. 93 


Total  amount  expended  to  June  30,  1894,  including  outstanding 
liabilities 75, 608. 46 

The  following  tables  show  the  average  daily  number  of  employes  of 
each  class  for  the  nine  months  during  which  the  work  was  in  operation 
and  the  average  plant  in  daily  use  for  the  same  time: 

KMPLOYJ^S. 

Assistant  engineer 1.0  j  Monthly  laborer 0. 5 

IJraftsraan 4  1  Carpenters 3. 1 

Eecorder 1      I  Blacksmith 1 

Master  laborer 2. 1     Rigger 1 

Engineers 2.3  '  Stone  masons 2. 4 

Firemen 2.2  I  Team 07 

Night-watchman 1      1  Laborers  (daily) 36.3 


Cable  engines 0. 8  \  Derricks C.  4 


Stationary  engine 8 

Hoisting  engines 1. 8 

Concn-te  mixers 8 

The  plant  available  is  as  follows: 

Cable  engine 1 

Stationary  engine 1 

Hoisting  engines 2 

Concrete  mixer 1 


Dump  cars 4. 8 

Flat  c*ars " 5 

Concrete  cars 1.8 


Derricks 5 

Dump  cars 7 

Flat  cars 6 

Concrete  cars 3 


rians  for  drainage  have  been  prepared,  which  will  dispose  of  the 
rainfall  in  a  most  favorable  way.  An  intercepting  subterranean  trench, 
built  along  the  north  side  of  the  battery,  receives  the  drainage  from 
the  battery  and  carries  it  to  the  large  post  sewer  on  the  east  side,  which 
opens  upon  the  beach  with  a  good  fall. 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


APPENDIX  No.  3. 

REPORT  OF  BOARD  CONSTITUTED  TO  CONSIDER  AND  REPORT  UPON 
PRICE  TO  BE  FIXED  FOR  THE  LAND  IN  THE  VICINITY  OF  FORT  MIF- 
FLIN ON  THE  DELAWARE  RIVER,  AUTHORIZED  TO  BE  SOLD  BY  THE 
ACT  OF  JANUARY  6,  1893. 

United  States  Engineer  Office, 

Fhiladelpliiaj  Pa.,  October  4, 1893. 

General  :  In  couipliance  with  instructions  contained  in  your  letter 
to  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  dated  February  24,  1893, 
the  board  constituted  to  consider  and  report  upon  the  price  to  be  fixed 
for  the  land  in  the  vicinity  of  Fort  Miflflin,  on  the  river  Delaware,  the 
sale  of  which  is  authorized  by  the  act  of  January  C,  1893,  and  the  con- 
ditions of  the  sale  and  conveyance  deemed  proper  to  protect  the  public 
interest,  has  the  honor  to  submit  the  following  report: 

The  board  consists  of  Maj.  C.  W.  Kaymond,  Corps  of  Engineers;  Civil 
Eiijiineer  C.  C.  Wolcott,  U.  S.  Navy,  and  Col.  Cecil  Clay,  chief  clerk 
of  the  Department  of  Justice,  the  three  persons  designated  by  the  Sec- 
retary of  War,  the  Secretary  of  the  Navy,  and  the  Attorney -General  to 
represent  their  Departments  respectively. 

The  board  convened  at  the  U.  S.  Engineer  ofiBce,  Philadelphia,  Pa., 
on  May  16, 18935  Major  Kaymond,  as  chairman,  submitted  the  letter  of 
instructions  from  the  Chief  of  Engineers,  dated  February  24,1893,  and 
the  accompanying  papers,  and  laid  oefore  the  board  plans  of  the  land 
referred  to,  showing  the  lines  ot  the  several  surveys  and  also  the 
boundaries  of  the  part  .authorized  to  be  conveyed.  The  board  held 
other  meetings  for  the  consideration  of  this  subject,  at  the  U.  S.  Engi- 
neer oflSce  in  Philadelphia,  on  May  17,  June  17  and  19, 1893;  and,  on 
June  19,  1893,  gave  hearings  to  representatives  of  the  International 
Navigation  Company. 

The  land  referred  to  in  the  act  is  situated  at  the  mouth  of  the  Schuyl- 
kill River  on  the  right  or  west  bank.  Its  location  and  limits  are  shown 
on  the  accompanying  plan.*  The  area  of  the  part  which  it  is  proposed 
to  convey  is  S9^^^  acres,  more  or  less.  The  land  is  a  mud  flat  deposited 
in  recent  times  by  the  waters  of  the  river,  the  upper  surface  averaging 
about  2  feet  above  mean  low  water. 

The  plans  now  in  process  of  execution  by  the  United  States  contem- 
plate the  construction  of  about  4,710  linear  feet  of  earthen  and  pile 
dikes,  of  which  3,597  feet  have  already  been  completed.  The  locations 
of  these  works  are  shown  on  the  accompanying  plan.*  It  is  necessary 
that  the  Government  should  retain  the  right  to  control  and  maintain 
these  dikes,  to  erect  others,  and  to  remove  any  or  all  these  works  should 
.it  be  found  desirable  in  the  future.  While  the  removal  of  any  of  the 
dikes  is  highly  improbable,  the  possibility  of  such  removal  roust  be  rec- 
ognized, in  view  of  the  uncertainty  attending  all  improvements  of  this 
character.    Since  the  land  is  in  the  immediate  vicinity  of  Fort  Mifflin 
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and  the  League  Island  navy-yard,  it  is  further  desirable  that  its  occupa- 
tioft  in  any  offensive  or  dangerous  manner  should  be  prohibited. 

The  board  therefore  recommends  that  the  deed  conveying  the  land 
shall  contain  a  clause  reserving  to  the  United  States  the  right  to  erect, 
maintain,*  and  control  dikes  or  other  works  of  improvement  upon  the 
property,  to  remove  the  same,  and  to  occupy  and  use  so  much  of  said 
property  as  may  be  necessary  for  these  purposes  at  all  times  hereafter 
forever.  The  board  further  recommends  that  said  deed  shall  contain  a 
clause  prohibiting  the  occupation  of  the  property  in  any  manner  or  by 
anything  which  may  be  in  any  way  dangerous,  deleterious,  or  damaging 
to  any  other  property  of  the  United  States,  whether  adjoining  that  con- 
veyed or  in  its  vicinity. 

The  board  has  made  very  careful  and  thorough  inquiry  to  deter- 
mine a  price  to  be  fixed  for  this  land.  The  prices  of  rix>arian  property 
in  the  port  of  Philadelphia  and  along  the  shores  of  the  Delaware  and 
Schuylkill  rivers  vary  so  greatly  wit£  local  and  commercial  conditions 
that  they  furnish  no  satisfactory  basis  for  such  a  determination.  No 
riparian  property  in  the  vicinity  of  the  land  in  question  has  been  sold 
during  recent  yenrs. 

This  land  lies  at  the  junction  of  the  Delaware  and  Schuylkill  rivers, 
and  therefore,  if  properly  improved,  may  become  of  great  commercial 
value  in  the  future.  On  the  other  hand,  it  will  cost  at  least  $2,000  x>er 
acre  to  raise  it  to  the  necessary  level  above  higli  water.  It  has  no 
established  line  of  communication  with  the  surrounding  country,  and 
the  validity  of  the  title  has  been  questioned. 

The  question  as  to  the  validity  of  the  title  by  \\hich  the  United 
States  hold  this  property,  to  which  certain  of  the  papers  before  the 
board  relate,  not  being  within  the  scope  of  the  instructions,  has  not 
been  considered.  This  uncertainty  of  title,  together  with  the  cost  of 
improvement  and  the  conditions  necessarily  imposed  by  the  Govern- 
ment, would  doubtless  greatly  reduce  the  value  of  the  property  if 
offered  at  public  sale. 

It  appears  from  official  records  that  about  41.5  acres  of  riparian  land 
lying  adjacent  to  and  just  north  of  the  land  in  question  is  assessed  at 
$10,000,  or  about  $24i  per  acre.  This  land  is  partly  filled  and  could 
be  utilized  for  commercial  purposes  at  considerably  less  exi>ense  than 
that  at  the  mouth  of  the  river. 

It  should  also  be  remarked  that  0.39  acres  of  the  land  to  be  sold  lies 
between  the  Government  dike  and  the  low-water  line.  This  area  prop- 
erly belongs  to  the  river,  and  can  not  be  utilized  for  any  purpose; 
indeed,  it  may  be  partly  removed  during  the  progress  of  the  improve- 
ment of  the  channel.  Since  the  Pennsylvania  law  gives  the  ripariaa 
owner  a  title  to  low- water  mark,  it  seems  best  to  include  this  land  iu 
the  sale;  but  in  fixing  the  price  it  should  not  be  considered. 

The  area  which  can  be  utilized  is  about  80  acres.  In  view  of  all  the 
circumstances  connected  with  the  case  the  board  is  of  the  opinion  that 
$200  per  acre  is  a  reasouable  x)rice  for  this  land.  They  therefore  recom- 
mend that  the  price  be  fixed  at  $16,000. 

The  board  further  recommends  that,  in  case  the  sale  contemplated 
by  the  act  is  consummated,  the  necessary  i>ai>ers  of  transfer  be  pre- 
pared under  the  direction  of  the  Department  of  Justice. 

The  representatives  of  the  International  Navigation  Company  were 
informed  by  the  board  that  they  would  be  permitted  to-  submit  their 
views  in  writing  with  reference  to  the  terms  and  conditions  of  the  pro- 
posed transfer,  for  transmission  with  this  report.  A  letter  from  Mr. 
A.  D.  Hepburn  on  this  subject,  dated  August  1, 1803,  and  received  since 
the  completion  of  this  report,  is  accordingly  transmitted  herewitjk? 
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The  letter  dated  February  6, 1893,  from  Mr.  S.  C.  Xeale,  attorney, 
addressed  to  the  Secretary  of  War,  inclosing  papers  relative  to  the  sale 
of  land  at  mouth  of  Schuylkill  River  near  Fort  Mifflin,  and  the  papers 
inclosed  with  said  letter,  are  herewith  respectfully  returned.* 
Respectfully  submitted. 

C.  W.  Raymond, 
Major ^  Corps  of  Engineers^  U.  S.  A, 
C.  C.  WOLCOTT, 
Civil  Engineer^  U.  8,  N. 
Cecil  Clay^, 
Chief  Clerk,  Department  of  Justice. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


letter  from  the  interxational  navigation  company  with  reference  to  the 

value  of  the  property 

International  Navigation  Company, 

Philadelphia,  August  1,  1S93. 

Dear  Sir  :  In  accordance  with  the  request  of  the  board  that  we  would  transmit 
our  A'iews  with  respect  to  the  value  of  the  property  known  as  Cabin  Island,  wo  take 
pleasure  in  complying  therewith  as  follows,  only  regretting  that  the  necessity  of 
obtaining  certain  data  as  to  the  apx)roximate  cost  of  filling  in  the  lands  has  occa- 
sioned some  delay. 

The  subject  seems  to  divide  itself  as  follows:  (1)  The  value  of  the  land  generally, 
and  without  reference  to  the  question  of  title  of  the  United  States;  (2)  its  value 
to  the  United  States  in  view  of  their  defective  title,  and  (3)  the  advantage  of  trans- 
ferring the  proi)crty  to  the  International  Navigation  Company  as  directed  by  the 
act  of  Confess. 

I.  It  is  almost  impossible  to  give  even  a  guess  upon  the  value  of  the  property  so 
entirely  speculative  iu  its  use,  and  which  is  so  entirely  without  market  value  at  the 
present  time.  The  property  consists  of  mud  fiats,  all,  with  the  exception  of  a  half- 
dozen  acres,  covered  with  water  at  high  tide,  and  is  unavailable  for  any  purpose 
whatever  without  improvement  at  enormous  expense.  No  one  but  some  very  pow- 
erful association  can  afford  to  improve  the  property  by  diking  and  filling  it  np. 
The  approximate  cost  of  such  an  improvement  for  the  more  filling  in  of  the  flats  to 
an  elevation  of  10  feet  above  mean  high  water,  at  the  rate  of  10  cents  per  cubic  yard, 
-would  be  something  like  the  following: 

Province  Island  as  bounded  by  a  survey  made  by  W.  H.  Jones,  esq.,  1,250,000 
cubic  yards:  cost,  $125,000.  That  part  of  Cabin  Island  as  bounded  by  a  survey 
made  by  W.  H.  Jones,  esq.,  2,485,000  cubic  yards;  cost,  $248,500.  Wallace  tract  on 
Cabin  Island,  r»06,000  cubic  yards;  cost,  $60,600.  That  portion  of  Cabin  Island 
exclusive  of  the  Wallace  tract  and  known  as  tho  Ashmead  tract,  1,879,000  cubic 
yards;  cost,  $187,900. 

In  all,  this  would  amount  to  $622,000 — a  sum  suflaciently  large  to  deter  all  but  a 
very  limited  class  of  purchasers  from  acciuiring  the  property.  The  low-lyiug  banks 
of  the  river  above  high  water  in  the  vicinity  of  these  flats  have  at  present  no  nse 
except  for  pasturage  purposes,  and  it  is  difficult  even  as  to  them  to  ascertain  values. 
We  know  of  no  sales  in  tho  immediate  vicinity  for  many  years.  All  the  suiTound- 
ing  fast  land  could  probably  be  bought  at  a  very  low  figure.  Yet  this  is  land  which 
can  be  utilized  at  once,  without  large  expense, for  commercial  purposes;  while,  on 
the  contrary,  tho  flats  in  question  are  of  no  use  or  value  to  anyone  except  with  a 
view  to  improvement  at  enormous  expense,  and  it  is  believed  there  would  bo  no 
sale  for  them  in  the  market  at  all;  that  is,  it  is  quite  clear  that  if  put  up  for  s:ile 
-they  would  realizo  no  more  than  a  nominal  sum. 

li.  But,  in  addition  to  the  fact  that  at  most  a  nominal  sum  only  could  be  obtained 
for  these  lands  in  the  market,  their  value  to  the  United  States  is  further  diminished, 
if  Bot  entirely  destroyed,  by  the  defect  in  the  Government's  title.  By  the  brief  of 
facts  already  filed  with  your  board,  it  appears  that  a  prior  survey,  warrant,  and  pat- 
ent'to  the  island  was  granted  in  1822  to  Wallace,  and  that  the  marsh  lands  patented 
to  Ashmead  in  1851,  and  by  him  transferred  to  the  United  States,  are  merely  the 
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accretions  to  the  original  and  complete  island  patented  to  Wallace  and  thronglihim 
now  vested  in  the  International  Navigation  Company. 

Under  the  laws  of  Pennsylvania  there  can  be  no  doubt  that  the  State  had  no  right 
in  the  acrrotionfl  patented  to  Ashmoad,  but  these  followed  the  original  island  pat- 
ented to  Wallace.     The  authorities  are  clear. 

1.  Title  to  islands  in  the  Delaware  River  was  acquired  from  the  Crown,  and  after- 
wards from  the  States  of  New  Jersey  and  Pennsylvania,  in  accordance  with  a  computet 
made  between  them  in  1783  (see  Sargeant's  Land  Law,  191),  and  such  islands  are  not 
subject  to  the  ordinary  modes  of  taking  of  lands  by  warrant  and  survey.  (Frcytag 
V.  Powell,  1  Whart<)n,  539.) 

The  first  act  authorizing  sales  of  islands  in  the  Delaware  River  was  the  act  of  27th 
of  January,  1806  (4  Smith  Laws,  268;  see  Lewis  on  Land  Title  in  Philadelphia,  200). 
Under  this  act  Thomas  K.  Wallace,  our  predecessor  in  title,  filed  his  application  in 
writing  for  the  island  therein  mentioned  "as  lying  at  the  mouth  of  the  Schuylkill 
River  near  the  upper  end  of  Fort  Island  and  opposite  State  Island,  about  one-quarter 
of  a  mile  southeast  from  State  Island.''  Under  this  application  a  warrant  was  issued 
for  the  survey  of  the  *' above-described  island/'  and  under  this  warrant  a  survey  and 
draft  of  "an  Island  situate  in  the  Delaware  River  in  Kingsessing  Township  in  the 
county  of  Philadelphia,  lying  at  the  mouth  of  the  Schuj^lkill  within  one-fourth  of  a 
mile  southeast  of  State  Island,''  was  filed.  A  patent  duly  issued  dated  August  14, 
1822,  for  '*  all  that  certain  island,"  following  the  lines  of  the  survey,  and  said  to  con- 
tain 2ii  acres,  "  neat  measure."  There  is  no  question  that  the  Wallace  survey,  wher- 
ever located,  has  passed  the  land  mentioned  in  its  courses  and  distances  to  the 
International  Navigation  Company,  and  this  portion  of  the  present  Cabin  Island  is 
expressly  excepted  from  the  Ashmead  or  United  States  survey  in  1855. 

2.  The  riparian  owner  upon  a  navigable  stream  owns  to  low-water  mark,  subject 
to  the  public  right  of  passage  for  navigation,  fishing,  and  other  proper  uses  of  the 
highway  to  the  mark  of  ordinary  high  water,  and  also  to  the  right  of  the  State  to 
improve  the  stream  as  a  highway.  This  same  rule  applies  to  the  owners  of  islands 
in  navigable  streams.  (Pennsylvania  Coal  Co.  t*.  vVinchester,  109  Pa.  St.,  572.) 
Therefore,  whatever  land  is  exposed  at  low  tide  around  an  island  belongs  to  the 
owner  of  the  fast  laud,  and  a  conveyance  of  the  whole  island  would  carry  with  it  the 
fiats,  mud  banks,  and  cripple  land  covered  by  water  at  high  tide.  (Hartley  r.  Rum- 
ford,  81  Pa.  St.,  478.) 

3.  The  riparian  owner  is  also  entitled  to  the  alluvium  or  gradual  accretions  which 
may  bo  deposited  upon  the  banks  of  a  navigable  stream.  As  Prof.  Mitchell  says  iu 
his  book  on  the  Law  of  Real  Estate  in  Pennsylvania,  p.  29  : 

*'The  accretion  or  diminution  of  lands  fronting  on  a  large  navigable  river  as  a 
result  of  the  rising  or  falling  of  the  waters  is  sometimes  considerable,  and  the  fluc- 
tuations are  frequently  quite  rapid.  The  flats  along  the  river  front  formed  by  the 
deposit  of  earth  or  sand  along  the  river  shore  are  part  of  the  fast  land  and  belong  to 
the  owner.    They  are  said  to  be  appurtenant  to  the  adjoining  fgist  land." 

The  rule  seems  to  bo  applied  to  islands  (see  Houck  on  Navigable  Rivers,  170),  and 
this  even  where  from  the  narrowness  of  the  channel  the  rights  of  the  riparian  owner 
and  the  island  owner  to  the  accretions  .ind  fast  lands  may  me<'t  and  overlap.  In  this 
case  it  is  for  the  jury  to  say  where  the  right  of  one  owner  ends  and  the  other  begins. 
(Gould  on  Waters,  sections  77  and  166  ;  Fullmoro  r.  Jennings,  78  Cal.,  634.) 

When,  therefore,  the  State  of  Pennsylvania  undertook  to  grant  these  accretions  to 
Ashmead  it  exceeded  its  powers,  having  already  granted  the  right  to  the  same  to 
AVallace  by  the  former  patent. 

III.  The  advantages  of  a  sale  of  this  property  to  the  International  Navigation 
Company  are  apparent.  This  is  probably  the  only  corporation  existing  in  Philadel- 
phia that  could  or  would  improve  these  flats,  and  thus  mcidei^ally  greatly  assist  the 
navigation  of  the  river  and  tlie  work  of  the  Government  in  that  respect.  If  the 
question  of  title  can  be  settled,  it  is  hoped  by  the  company  to  begin  the  work  of  im- 
provement as  soon  as  the  commerce  of  Philadelphia  will  warrant.  This  company  as 
owner  of  the  AVallace  title  is  the  only  available  purchaser  of  the  Government's  title, 
since  it  is  only  by  combining  the  two  titles  that  the  property  would  become  available 
for  improvement  on  the  part  of  anyone. 

These  are  considerations  which  we  are  sure  will  weigh  with  your  board  in  fixing 
any  figure  for  this  property. 


Yours,  respectfully. 


A.  D.  Hepburn, 

li.  E,  and  tax  agent. 
BiDDLK  &  Ward," 
Of  Counsel  for  International  Xavigation  Company. 


Maj.  C.  W.  Raymond, 

Chairman  of  the  Board  appointed  in  re  Cabin  Island,  etc. 
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GUN  AND  MORTAR  BATTERIES,  SAN  FRANCISCO   HARBOR,  CALIFORNIA. 


he  port  of  col,  george  h,  men  dell,  corps  of  engineers,  officer 
in  charge,  for  the  fiscal  year  ending  june  so,  1894, 

United  States  Engineer  Office, 

San  Francisco^  CaLj  July  21^  1894. 
General:  I  have  the  bonor  to  transmit  herewith  annual  reports  on 
fortifications  for  the  year  ending  June  30, 1894. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonely  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


[Extract.] 
MORTAR  BATTERY  NO.  1. 

The  amount  of  concrete  made  and  placed  daring  the  year  was  7,097 
cubic  yards.  It  was  made  by  machinery,  with  general  proportions  of 
1  part  Portland  cement,  sand  3.40,  broken  stone  and  gravel  9.10. 

The  cost  per  ton  of  stone  unbroken  was  $1.03,  of  gravel  $1,  and  of 
sand  30  cents.  The  cost  of  water  per  yard  of  concrete  was  5.3  cents, 
and  of  cement  at  the  mixer  $2.25  ])er  barrel,  except  for  400  barrels 
costing  $2.57.  The  cost  of  concrete  in  place,  including  materials,  labor, 
forms,  tramway,  proportion  of  cost  of  setting  up  plant,  tests,  and  tools, 
-was  $4.89  per  cubic  yard.  Adding  the  quantity  put  in  last  year,  the 
amount  to  June  30  is  7,625  cubic  yards. 

The  masonry  was  plastered  inside  and  out,  for  the  main  strnctare 
54,590  square  feet.  The  arches  and  exterior  faces  were  painted  with 
bitumen. 

Plastering  with  1  to  IJ  parts  of  sand  cost  3.4  cents  per  squaje  foot; 
pjivement  9.8  cents,  and  bitumen  paint  1,2  cents. 

The  electric-light  plant  cost  $1,967.91.  It  comprises  a  Mayo  dynamo 
for  80  lamps,  an  Armington  and  Sims  engine  12-horse  power,  boiler 
15- horse  power,  with  instruments  and  tools,  supplying  68  incandescent 
lamps.  This  plant  was  put  in  oi)eration,  so  far  as  relates  to  lamp 
setting  and  connections,  by  Lieut.  Flagler  without  technical  assist- 
ance. There  is  a  masonry  water  tank  in  the  boiler  room  with  connec- 
tion of  water- supply  pipes. 
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The  excavation  of  the  year  was  32,324  cubic  yards,  and  cost  39J 
cents ;  a  considerable  part  was  in  rock.  In  addition  there  was  borrowed 
for  filling  6,714  yards  of  loam,  and  4,13G  cubic  yards  of  sand  was  bor- 
rowed. The  loam  was  used  for  the  outside  for  support  of  grass,  and 
the  sand  was  placed  over  the  bitumen  paint,  clay  being  objectionable 
in  this  place. 

The  total  filling  was  44,124  cubic  yards.  The  cost,  leaving  out  sand, 
was  18.4  cents  per  yard,  and  of  sand  27  cents. 

When  the  loam  was  in  place  it  was  sown  with  oats  or  barley  and 
artificially  watered,  needed  to  sustain  growth  in  the  dry  months. 

The  slopes  bounding  two  of  the  mortar  pits  were  sodded  at  much 
greater  cost,  as  grass  could  hardly  be  relied  upon  to  hold  a  slope  of 
3/4  as  this  particular  slope  needs  to  be  held. 

MISCELLANEOUS   ITEMS. 

A  roadway  connecting  the  old  road  with  mortar  pit  No.  4  was  partly 
made,  uniting  with  the  battery  communication  to  mortar  pit  No.  2,  and 
partially  macadamized. 

A  spring  of  good  drinking  water  having  been  developed  in  the 
excavation  of  mortar  pit  No.  2,  it  was  bricked  up  for  convenience  of 
the  cannoneers. 

The  water  supply  for  the  work  was  derived  from  a  conduit  of  Spring 
Valley  Water  Company,  a  private  corporation,  which  supplies  the  city. 
It  was  pumped  by  steam  to  tanks  upon  tbe  hill,  from  which  pipes  were 
led  to  the  concrete  mixer  and  to  the  masonry  tank  in  the  boiler  room, 
and  over  the  earthwork,  the  last  necessary  to  make  the  grass  grow  on 
the  slopes  in  the  dry  season. 
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POST    OF    WILLETS    POINT,    NEW    YORK— UNITED    STATES    ENGINEER 
SCHOOL— BATTALION  OF  ENGINEERS— ENGINEER  DEPOT 


REPORT  OF  LIEUT,  COL,   W,  R.  KINO,  CORPS  OF  ENGINEERS,  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1894, 


United  States  Engineer  School, 
Fost  of  Willets  Point,  New  York  Harbor,  July  10,  1894. 
General:  I  have  the  honor  to  forward  herewith  duplicate  annual 
report  on  the  post  of  Willets  Point,  New  York  Harbor;  the  United 
States  Engineer  School;  the  Battalion  of  Engineers,  and  the  Engineer 
Depot,  for  the  fiscal  year  ending  June  30, 1894. 
Very  respectfully,  your  obedient  servant, 

W.  E.  King, 
Lieutenant- Colonel  of  Engineers, 
Brig.  Gen.  Thomas  L.- Casey, 

Chief  of  Engineers,  U.  8.  A. 


I.— POST  OF  WILLETS  POINT. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  23  coinmis- 
ioned  officers  and  380  enlisted  men,  including  the  following  general 
staff,  artillery,  and  infantry  officers:- 

Maj.  Egon  A.  Koerper,  surgeon,  U.  S.  Army. 
Capt.  Nathan  S.  Jarvis,  assistant  surgeon,  U.  S.  Army. 
Second  Lieut.  James  Hamilton,  Third  Artillery. 
Second  Lieut.  Joseph  C.  Fox,  Thirteenth  Infantry. 
Second  Lieut.  Isaac  C.  Jenks,  Twenty-fourth  Infantry. 
Second  Lieut.  John  E.  Woodward,  Sixteenth  Infantry. 
Second  Lieut.  James  Ronayne,  Ninteenth  Infantry. 

The  following  table  shows  the  changes  among  the  general  staff  and 
line  officers  at  the  post  during  the  year: 


Bank  and  orgauization. 


Name. 


Date 


Captain,  Medical  Department 

Second  Lieutenant,  Fifth  Artillerr 

Do ;. 

Second  Lieuteuant,  Fifth  Infantry 

Second  Lieutenant,  Twelfth  Infantry 

Second  Lieutenant,  First  Cavalry 

Firat  Lieutenant,  Twenty-fltth  Infantry  .  - . 

Captain,  Medical  Department 

Flfst  Lieutenant.  Twentv-fltth  Infantry  . . . 

Second  Lieutenant,  Third  Artillery 

Second  Lieutenant,  Thirteenth  Infantr>' .. . 
SecondLloutenant.  Twenty-fourthlnfantry 

Second  Lieutenant,  Sixteenth  Infantry 

Second  Lieutenant,  Nineteenth  Infantry  . . . 


Kendall,  William  P May  20,1894 

Jordan.  Sidnov  S '  Oct.     1, 1893 

McGlachlin,.j'r.,Edward..  Oct.     1,1803 
Keech,  Frank  B '  Apr.  30, 1893 

TJllne,  Willis '  Oct.     1,1893 

Whitman,  Walter  M '  Oct.     1, 1893 

Shattuck,  Amos  B M ay    2, 1 894 

Jarvis,  Nathan  S May  19, 1894 

Shattuck,  AmoH  B Deo.    4,1893 

Hamilton,  James Dec.     1,  i893 

Fox,  Joseph  C 1  Dec.  23,1893 

JenkB,  Isaac  C I  Dec.    4,1893 

Woodward,  John  E Dec.    1, 1893 

Konayne,  James Nov.  25. 1893 


Ilelieved  or 
joined. 


Relieved. 

Do. 

Do. 

Relieved ; 

signed. 

Believed. 

Do. 

Do. 
Joined. 

Do. 

Do. 

Do.  • 

Do. 

Do. 

Do. 
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BUILDINGS  AND  OTHER  niPROVEMENTS. 

Inclndiiij^  the  buildings  belonging  to  the  fortifications,  engineer 
school,  and  depot,  wliicli  are  reported  on  elsewhere,  there  are  about 
one  hundred  public  buildings  on  the  post.  Some  of  these  buildings 
are  of  a  substantial  character,  while  oth^s  are  cheap,  temporary  struc- 
tures which  are  gradually  being  replaced  by  more  permanent  buildings. 

During  the  past  year  the  usual  minor  repairs,  such  as  painting,  glaz- 
ing, rooting,  and  plastering  have  been  made  to  the  barracks,  quarters, 
and  storehouses  of  the  post  proper  by  enlisted  men  under  direction  of 
the  post  quartermaster,  Lieut.  Jadwin,  who  has  also  supervised  the 
contract  work  of  building  new  barracks  and  preparing  foundations  for 
quarters  Ko.  10. 

The  new  barracks  for  Companies  B  and  C,  built  last  year,  have  been 
occupied  and  a  new  barrack  for  Company  A  was  well  under  way  at  the 
end  of  the  fiscal  year,  and  will  doubtless  be  ready  for  occupancy  before 
cold  weather.  Tlie  removal  of  quarters  No.  10  to  the  opposite  side  of 
the  parade  ground  was  done  by  enlisted  men  under  the  imnicdiate  super- 
vision of  Sergt.  McManus,  and  was  successfully  accomplished  while 
three  officers  were  living  in  the  building.  Foundation  and  basement 
walls  have  been  built  by  contract,  and  the  work  of  replastering,  paint- 
ing, etc.,  has  been  nearly  completed. 

Considerable  work  has  been  done  by  tlie  garrison  in  extending  and 
repairing  roa-ds,  sidewalks,  gutters,  and  drains  and  in  grading  and 
macadamizing  the  company  parade  grounds.  Quito  a  number  of  shade 
trees  have  been  transplanted  and  the  space  between  barracks  and 
company  parade  grounds  has  been  sodded. 

A  (juantity  of  concrete  from  th^  foundations  of  old  buildings  has 
been  broken  u])  into  masses  convenient  for  handling  and  hauled  to  the 
margin  of  the  ice  i)ond  for  use  in  building  a  retaining  wall.  This  wall 
is  very  much  needed  to  enable  the  grading  around  the  pond  to  be  so 
arranged  as  to  i)revent  surface  water  from  running  into  the  pond,  and 
also  to  get  rid  of  the  muddy  and  very  unsanitary  margin  that  has  long 
been  a  menace  to  the  health  of  the  post.  A  small  allotment  of  funds 
has  Lcen  repeatedly  asked  for  to  complete  this  much-needed  improve- 
ment, but  as  none  has  been  allowed  the  work  has  been  undertaken  by 
fatigue  parties,  and  a  considerable  part  of  the  trench  for  the  wall  has 
been  dug;  but  owing  to  the  extreme  heat  there  is  liability  to  cause 
malarial  fever  in  the  vicinity  of  the  pond  at  this  time,  and  it  may  be 
necessary  to  suspend  operations  until  frost  comes.  Although  it  will 
only  be  possible  to  do  a  little  of  this  work  at  a  time,  it  is  hoped  that  it 
may  eventually  be  completed.  The  post  quartermaster  has  also  done 
considerable  miscellaneous  work  in  tearing  down  old  buildings  and  . 
clearing  up  the  space  occupied  by  them,  in  repairing  the  ice  house, 
preparing  the  target  butts  for  the  annual  rifle  practice,  and  in  fixing 
up  the  old  guard  house  for  quarters  for  the  band  sergeant 

II.— UNITED  STATES  ENGINEER  SCHOOL. 

The  scope  and  object  of  the  school  have  been  fully  set  forth  in  previous 
reports  and  in  the  order  establishing  it  on  its  present  basis.  Theorde^ 
issued  in  pursuance  of  the  latter,  arranging  the  details  of  the  seasons 
work,  are  appended,  marked  A,  B,  and  C. 

During  the  present  year  a  class  of  three  engineer  officers  completed 
the  full  course  of  two  and  one-half  years,  and  four  line  officers  com- 
pleted their  course  of  torpedo  instruction.  ,    ^^^.^ 
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Seqond  Lieut.  Jay  J.  Monow,  Corps  of  Engineers,  was  relieved  from 
instruction  at  the  U?  S.  Jiingiueer  School  January  4,  1894,  on  being 
appointed  post  adjutant,  signal  and  recruiting  officer,  battalion  adju- 
tant and  treasurer,  commanding  Company  1),  Battalion  of  Engineers, 
afterhavingcompletedover  two  years  of  theprescribed  course.  Second 
Lieut.  John  S.  Sewell,  Corije  of  Engineers,  was  also  relieved  from 
iustVuctron  and  assigned  to  duty  under  the  immediate  orders  of  the 
chairman  ot  Special  Subcommittee  on  Appropriations,  House  of  Rep- 
resentatives, and  of  Col.  Wilson,  Corps  of  Engineers. 

THIRD   winter's   CLASS— (COURSK   COMPLETED.) 

Secoud  Lieut.  Spencer  Cosby,  Corps  of  Engineers. 
Sccoud  Lieut.  Charles  P.  Echols,  Corps  of  Engiueers. 
Secoud  Lieut.  James  F.  Mcludoe,  Corps  of  Engineers. 

SECOND   winter's   CLASS. 

Secoud  Lieut.  James  B.  Cavanaugh,  Corps  of  Eugineers. 
Second  Lieut.  James  P.  Jervey,  Corps  of  Engineers. 

FIRST   winter's   CLASS. 

Second  Lieut.  James  Hamilton,  Third  Artillery. 
Secoud  Lieut.  Joseph  C.  Fox,  Thirteenth  Infantry. 
Second  Lieut.  Isaac  C.  Jenks,  Twenty  fourth  Infantry. 
*       Second  Lieut.  John  E.  Woodward,  Sixteenth  Infantry. 
Second  Lieut.  James  Konayne,  Nineteenth  Infantry. 
Second  Lieut.  George  P.  Howell,  Corps  of  Eugineers. 
Second  Lieut.  Charles  W.  Kutz,  Corxjs  of  Engineers. 
Second  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers. 
Second  Lieut.  Robert  P.  Johnston,  Corps  of  Engiueers. 
Second  Lieut.  Bobert  R.  Raymond,  Corps  of  Engineers. 
• 

IIL— BATTALIOX  OF  ENGINEERS. 

The  law  provides  for  five  companies  of  Engineer  troops,  Laving  an 
aggregate  strength  of  752  enlisted  men,  olHcered  by  details  from  the 
Corps  of  Engiueers. 

At  present  only  fonr  companies,  with  a  total  strength  of  500  enlisted 
uicn,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  Battalion  of  Engineers  on  June  30, 
1894,  including  Company  E,  stationed  at  West  Point,  N.  Y.,  was  17 
commissioned  oHicers  and  46G  enlisted  men. 

During  the  year  Companies  A,  B,*and  C  have  been  stationed  at  Willets 
Point;  Company  I)  exists  in  name  only;  Company  E  has  been  stationed 
at  West  Point  to  assist  in  the  practical  instruction  of  cadets  of  the 
Military  Academy  in  building  military  bridges,  sapping,  mining,  and 
signaling. 

A  detachment  of  IG  noncommissioned  officers  and  privates  was  sent 
to  Chicago  to  assist  in  setting  up  and  exhibiting  the  engineer  models 
and  other  exhibits  in  the  Government  building  at  the  World's 
Columbian  Exposition,  and  remained  there  during  the  summer.  Their 
conduct  and  soldierly  bearing  were  such  as  to  win  praise  from  the  officers 
under  whose  orders  they  were  serving  and  from  numerous  civilians  who 
visited  the  Exposition. 

The  following  is  a  roster  of  officers  serving  with  the  Battalion  of 
Engineers  on  June  30,  1894  viz: 

Lieut.  Col.  W.  R.  King  Corps  of  Engineers,  commanding. 
Second  Lieut.  .Jay  ,J.  Morrow,  Corps  of  Engineers,  adjutant. 
Second  lyieut.  Edgar  Jadwin,  Corps  of  Engineers,  quartermaster. 
Company  A:  ^-^  t 

Capt.  Walter  L.  Fisk,  Corps  of  Engineers,  couimandinjj^c^ij|^gn^QQQ[^ 
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Company  A — Continued. 

Second  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Robert  R.  Raymond,  Corps  of  Engineers,  with  company. 
Company  B: 

Capt.  William  T.  Rossell.  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  James  B.  Cavauaugh,  Corps  of  Engineers,  with  company. 

Second  Lieut.  George  P.  Howell,  Corps  of  Engineers,  with  company. 
Company  C : 

Capt.  William  M.  Black,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  John  S.  Sewell,  Corps  of  Engineers,  on  detached  service. 

Second  Lieut.  James  P.  Jervey,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Robert  P.  Johnston,  Corps  of  Engineers,  with  company. 
Company  D : 

Exists  in  name  only. 
Company  E : 

Capt.  James  L.  Lusk,  Corps  of  Engineers,  commanding  company. 

First  Lieut.  Mason  M.  Patrick,  Corps  of  Engineers,  with  compj^uy. 

Second  Lieut.  Charles  S.  Bromwell,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Jay  J.  Morrow,  Corps  of  Engineers,  was  relieved  from 
duty  with  Company  C,  Battalion  of  Engineers,  and  appointed  adjutant 
and  treasurer,  Battalion  of  Engineers,  January  4,  1894,  in  orders  !No. 

3,  Battalion  of  Engineers,  Willets  Point,  X.  Y.,  January  4,  1894. 
Second  Lieut.  James  P.  Jervey,  Corps  of  Engineers,  was  transferred 

from  Company  C,  to  Company  A,  Battalion  of  Engineers,  July  4,  1893, 
in  orders  No.  85,  Battalion  of  Engineers,  Willets  Point,  N.  Y.,  July, 

4,  1893,  and  transferred  from  Company  A,  to  Company  C,  Battalion  of 
Engineers,  January  23, 1894,  in  orders  Ko.  16,  Battalion  of  Engineers, 
Willets  Point,  K.  Y.,  January  23, 1894. 

The  following  table  shows  the  changes  that  have  taken  place  in  the 
personnel  of  the  officers  during  the  year: 


Hank. 

Names. 

Date. 

Joined 
or  relieved. 

Remarks. 

Second  lieutenant . 
Do  

Deak yne,  Herbert 

Howell,  George  P 

Katx,  Charlca  W 

July    3.1893 
Sept.  30, 1803 
do 

Relieved 

Joined  ........ 

....do 

Special  Orders,  140,  A«lju- 

tant-GeneraTs  Office, 

June  21,  1883. 
Special  Orders,  145,  Adja- 

tant-6eneral'8  Office, 

July  8,  1893. 
Do. 

Do 

Do 

Walker,  Meriwether  L . 
Johnston,  Robert  I*. . . 

....do 

do 

....do 

Da 

Do 

....do 

Do. 

Do        

Kaynond  Robert  R  . 

do  ..     - 

...  do  

Do. 

Captain 

Roksell,  William  T.... 

Hoxie,  Richard  L 

Keller,  Charles 

McGr*3gor,  Robert 

Cosby,  Spencer 

^chola,  Charles  P 

Xov.  11, 1893 

Nov.  13. 1893 
Nov.   7,1893 

Doc.  26,1893 

June   9,1894 

do 

....do 

Relieved 

....do 

....do 

....do 

Special  Orders,  260,  Adjn- 
tnnt  General's  Office, 
No.v.  10,  1893. 
Do. 

Do 

Second  llonteuant . 
Do 

Special  Orders  234,  AcUa- 

tant-Goneral's  Office, 

Nov.  6,  1893. 
Special  Orders,  288,  Adjn- 

t«n^Gener»l  B  Office. 

Dec.  14.  1883. 
Special  Orders.  132,  At^ju- 

tant-General's  Office, 

June  6,  1894. 
Do. 

Do 

Do 

....do 

Do.. 

Molndoe  fTanie^  ?, . . . 

Ho 

fin 

Do. 

RECRUITING,  DISCIPLINE,  ETC. 

During  the  year  recruits  for  the  battalion  have  been  obtained  by 
enlistments  at  Willets  Point  and  West  Point,  and  by  assignment  on 
their  own  application  from  recruiting  depots  or  other  branches  of  the 
service. 

An  engineer  sergeant  detailed  to  recruit  for  the  Battalion  of 
Engineers  on  February  17, 1893,  and  attached  ^^tlli^y^i5R9'®^¥^®°^ 
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recruiting  service  to  rendezvous  !No.  146  Park  Row,  New  York  City, 
was  continued  on  that  duty  during  the  year. 

The  following  is  a  statement  of  changes  among  the  enlisted  men  of 
the  battalion  during  the  past  year: 

Gain: 

Recruits  from  depots * 26 

EnUsted  in  the  l)attalion  ( WiUets  Point,  91 ;  West  Point,  20) Ill 

ReenUsted(Willett8  Point,  32;  West  Point,  7) 39 

By  transfer ' 12 

From  desertion 12 

Total  gain 200 

Loss: 

Discharged  by  expiration  of  service 43 

for  disability 2 

by  sentence  of  general  court-martial 15 

by  special  order 6 

by  General  Ordera  80,  Adjutant-Generars  Office,  series  of  1890..  22 

by  General  Orders  81,  Adjutaut-GeneraPs  Office,  series  of  1890..  15 

Transferred / 18 

Retired 3 

Died 3 

Deserted 25 

Total  loss '. 152 

This  result  shows  a  net  gain  of  48  men,  which  increases  the  battalion 
to  within  34  men  of  its  autliorized  strength. 

During  the  fiscal  year  ending  Juno  30, 1894,  CO  men  of  the  Battalion  of 
Engineers  were  entitled  to  be  discharged  under  the  provisions  of  para- 
agraph  2,  General  Orders  80,  Adjutant-Generars  Oflfice,  1800,  22  of 
whom  availed  themselves  of  this  privilege. 

Sixty-two  enlisted  men  were  on  furlough  during  the  year  under  the 
provisions  General  Orders  No.  80,  Adjutant-General's  Office,  1890. 

The  following  table  gives  a  comparative  statement  of  recruiting, 
desertions,  etc.,  during  the  past  ten  years : 


Fiscal  year. 


JnDe  30,  1884,  to 
June  30,  1885.  to 
June  HO.  1880,  to 
June  30,  1887,  to 
June  30.  1888,  to 
June  30, 1889,  to 
June  30,  1890,  to 
June  30,  1891,  to 
June  30, 1892.  to 
June  30,  1893,  to 

Avcmgo  . 


Juno  30, 
Jane  30, 
June  30, 
June  30, 
Jane  30, 
Juno  30, 
June  30, 
June  30, 
June  30, 
June  30, 


1885. 
1886. 
J887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


Recruiting. 


En-      Keen 
listed,  listed. 


5G 

57  I 

20 
9 

90 
147 

50 

83  i 

03  , 
111  ! 


Average  daily' 
number.    "  j 


I  Trials.  I 

\ i    Tk„  I  r-o^-j    '  No.  of 

Arrest  '    1* '^  kienoral,  ^f"^'      Sura-     men  on 

or  con- 'j^^  i««^^^l  court-  I  ^«°^,j    mary  Ijune30. 

J!rt'  i  |™«'^««U'arUall-"'^' 

ment.  >  >  ' 


]8  ' 
22  I 
17  I 
22 
20  I 
14  , 

12  ' 
10  I 
11 

13  I 


106 

U 

76 

20 

49 

10 

49 

21 

5f 

it 

15 

12 

24 

19 

17 

18 

25 

27 

59 

107 

160 

218 

214 

304 

GO 

4 

8 

4 


138 
208  t 
156 
125  ' 


383 
396 
388 
387 
403 
468 
417 
437 
418 
466 


68.  6  ,     38. 4  , 


7.3     15.9       43.6  ,       16.4  I     113.8       157. 


416.2 


It  will  be  seen  from  this  table  that  the  number  of  men  enlisted  is 
greater  than  at  any  report  during  the  past  ten  years,  except  in  1890; 
that  there  has  been  a  falling  off*  of  25  per  cent  in  the  number  of  trials 
for  minor  ott'enses,  while  the  number  of  desertions  and  trials  by  gen- 
eral court  martial  are  about  one-half  larger  than  last  year.  These  two 
items  usually  depend  more  upon  the  number  of  recruits  than  upon  the 
strength  of  the  command,  and  this  number  was  unusually  large  during 
the  past  year. 
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The  numbers  of  sick  and  of  men  in  confinement  are  below  the  average 
for  the  ten  years. 

The  following  statement  shows  the  number  of  different  men  tried  by 
court-martial  and  other  facts  relative  to  the  trials: 

Trials. 

By  general  court 27 

By  siinimary  court 125 

Objected  to  'trial  by  Bummary  court  and  tried  by  garrison  court 4 

Total : 156 


Tried  onco 

Tried  twice 

Tried  three  times. 

Triecl  four  times. . 

Tried  live  times  . .. 

Total 


No.  of    I    No.  of 


trials. 


55 
44 

27 


03 


150 


Number  of  men  who  pleadetl  ;inilty 127 

Number  of  men  who  x>leaded  not  guilty 29 

Total 156 

Number  of  acquittals 6 

Num  ber  found  guilty 150 

Total 150 

This  statement  shows  that  only  one-fifth  of  the  men  were  guilty  of 
any  delinquency  during  the  year  of  sufficient  importance  to  require 
trial,  and  that  the  number  of  men  who  were  tried  more  than  once  dur- 
ing the  year  was  less  than  in  former  years. 

The  question  of  nativity  of  the  enlisted  men  in  the  Army  being  often 
misunderstood,  the  following  table  relating  to  the  Battalion  of  Engi- 
neers has  been  prepared,  from  which  it  will  be  seen  that  52  per  cent 


were  born  in  this  country,  and  that  only 
country  less  than  five  years : 


[)  per  cent  have  been  in  this 


IhiiUtUon  of  Kng'mci'i's, 


■\ 

ationalities. 

Noncom- 
missioned 
staft'  and 
band. 

Com  pun  J- 
A. 

Company 

5-1 
3 
1 

1 

Company 
4G 

Company 

79 

1 

Total. 

Unit«*d  States. 

5 

58 
2 

242 

Austria 

1tra7.il 

* 

U 
1 

Canada 

1 

1 

1 

3 

Ceylon 

1 

Cuoa 



' 

1 
2 

1 

Denmark -  -   -  - - ' -  -  - 

\ 

2 

7 

1 
19 

2 
no  ' 

1 

3 

England 

I'Toncc 

5 

23 
1 

Geruianv 

« 

9 

17 

1 
25 

1 

8 

62 

Holland" 

3 

Ireland 

Norway 

Poland 

1 
1 

30 
3 

1 
1 

4 

W.'.'.W.'.'. 

96 
G 
1 

2  , 

i" 

1 

3 

Scotland                                                              

1 

South  Africa - ' ' 

Sweden 

2 

1 
3 

2 
2 

S 

Switzerland  .- 

1 

8 

Total... 

18 

115 

117 

117 

98 

465 
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^foncominisBioned  staff  nnd  band 

Company  A 

Company  B 

Company  C 

Company  E 

Total 


Born  in 
United 
States. 


10  years  or  | 
over.       I 


5  to  10 
years. 


I  Lc8»  than  5 
years. 


0-? 


at 

18  ' 

25  1 


242 


122 


77 


21 


Grand  total,  4(i5  men. 


DRILL  AND   INSTRUCTION. 


Daring  the  year  the  Battalion  of  Engineers  has  been  drilled  and 
instructed  as  follows : 

1.  Infantry  tactics:  School  of  the  soldier,  company,  and  battalion. 

2.  Target  practice:  The  practice  for  the  post  of  Willets  Point,  Kew 
York  Harbor,  for  the  past  year  was  from  July  3, 1893,  to  August  30, 
1893,  and  at  West  Point,  K.  Y,,  during  the  months  of  May,  June  and 
July  1893. 

Owing  to  the  objections  by  the  citizens  living  in  the  vicinity  to  the 
use  of  the  rifle  range  at  this  post,  no  regular  target  practice  could  be 
bad.  A  suitable  butt,  with  targets  for  firing  at  short  ranges  and  with 
reduced  charges,  built  at  this  post  in  1891,  was  thoroughly  repaired 
during  June,  1893. 

Target  practice  was  held  daily  by  companies  in  turn,  superintended 
by  the  company  commanders. 

3.  Pontoniering  during  the  months  of  August  and  September,  1893. 

4.  Military  engineering:  Foot  reconnoissance,  tracing,  profiling,  and 
constructing  field  fortifications,  sapping,  construction  of  spar  bridges, 
double  lock,  including  ivuots  and  lashings,  during  the  months  of  Octo- 
ber and  November,  1893. 

5.  Torpedo  drills  were  had  throughout  the  year,  the  winter  mouths 
being  devoted  to  indoor  drills  and  practice  in  the  loading  room,  and 
the  summer  months  in  outdoor  drills  and  exercises. 

The  following  number  of  men  received  instruction  during  the  winter 
months,  viz,  22  sergeants,  32  corporals,  and  287  privates. 

One  sergeant,  7  corporals  of  Company  E,  Battalion  of  Engineers, 
were,  in  detachments  of  two  each,  assigned  for  instruction  in  torpedo 
servi(!e  under  authority  granted  in  letter  dated  Adjutant-General's 
Office,  August  3,  1893. 

QnnliHcatiou  of  privates: 

P'irsfc  class 266 

Second  class 21 

Total 287 

Four  men  received  no  instruction  during  indoor  season,  viz,  2  men 
in  confinement,  siud  2  men  sick  in  hospital  during  entire  season. 

During  the  summer  months  G  grand  groups  were  planted,  which 
required  6  diff'erent  details  by  roster,  each  detail  consisting  of  2  com- 
missioned officers,  3  noncommissioned  officers,  and  12  privates. 

0.  Photography:  Selected  details  of  noncommissioned  officers  have 
been  instructed  in  military  photography. 

7.  In  order  to  facilitate  the  learning  of  the  various  industrial  trades 
by  enlisted  men,  and  furnish  men  qualified  for  special  duty  as  ijarMn- 
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ters,  blacksmiths,  engine-drivers,  etc.,  a  detail  of  4  men  from  each  com- 
pany was  employed  under  the  supervision  of  Lieut.  James  B.  Cava- 
naugli.  Corps  of  Engineers,  to  act  as  assistants  to  the  mechanics  at 
work  in  the  different  shops  on  the  post,  wh<m  not  on  other  duty.  This 
duty  was  voluntary,  and  the  men  were  allowed  to  select  the  trades 
they  were  to  learn.  If  they  made  satisfactory  progress,  they  were  con- 
sidered eligible  for  special  details  when  vacai»cies  occur,  but  if  not  they 
were  replaced  by  others,  and  a  record  was  kept  of  the  progress  made 
by  each  man  for  future  reference. 

8.  The  post  schools  for  the  enlisted  men  and  for  the  children  living 
on  the  post  were  under  the  supervision  of  Lieut.  James  B.  Cavanaugh, 
Corps  of  Engineers,  and  have  been  well  conducted.  Fifty-three  enlisted 
men  and  56  children  between  the  ages  of  5  and  15  have  received  appro- 
priate instruction. 

The  following  recommendations  made  in  former  reports  are  respect- 
fully renewed,  as  experience  continues  to  indicate,  that  the  changes 
recommended  are  desirable  for  the  best  interests  of  the  service,  viz: 

(1.)  A  three-years'  term  of  enlistment,  with  reenlistmeuts  for  the 
same  period  during  good  behavior  and  physical  fitness. 

(2.)  A  repeal  of  all  complicated  laws  and  regulations  authorizing  dis- 
charges by  purchase  or  otherwise,  before  expiration  of  service.  The 
occasional  discharge  of  an  enlisted  man  for  the  good  of  the  service,  or, 
in  special  cases,  for  the  benefit  of  the  soldier,  as  heretofore  practiced 
for  many  years,  appeared  to  answer  all  purposes. 

(3.)  Simplify  the  rates  of  pay  and  allowances,  and  increase  the  pay 
of  noncommissioned  officers. 

(4.)  Have  check  roll-call  at  9:30  instead  of  11  p.  m. 

Engineer  Depot, 
buildings,  boats,  etc. 

I.  The  building  for  engineer  models  built  by  engineer  soldiers  in 
1891,  has  proved  a  timely  provision  for  the  purpose,  as  it  is  now  well 
filled  with  models,  building  materials,  etc.,  which,  including  those 
received  from  the  World's  Columbian  Exposition,  have  been  found  of 
the  greatest  advantage  in  the  instruction  of  classes  in  civil  and  mili- 
tary engineering. 

II.  A  third  cable  tank  has  been  completed  and  is  now  being  filled 
with  torpedo  cable. 

III.  An  additional  quantity  of  balks  and  chess  have  been  prepared 
for  ponton  bridges,  and  6  new  canvas  ponton  covers  have  been  ordered, 
the  frames  having  been  prepared  by  altering  a  number  of  frames  that 
were  on  hand,  but  which  were  larger  than  required  by  the  Ponton 
Manual. 

The  quantity  of  mooring  rope,  lashings,  etc.,  has  also  been  increased, 
and  with  what  has  been  ordered  will  be  sufficient  for  any  ordinary 
demand  likely  to  be  made  on  the  depot  for  that  class  of  materials. 
There  will  be  enough  to  build  50  bays  with  boats  and  trestles,  while 
the  surplus  of  balks  and  chess  which  could  be  floated  on  rafts  of  casks 
or  various  kinds  of  boats  that  can  be  found  on  most  of  our  rivers, 
would  extend  the  bridge  to  over  2,000  feet  in  length. 

The  wagons  belonging  to  the  ponton  trains  are,  many  of  them,  still 
in  fair  condition,  but  some  of  them  that  were  too  near  the  ground  are 
going  to  decay.  Some  700  of  them  were  piled  in  a  large  frame  building 
immediately  after  the  war,  nearly  thirty  years  ago,  and.  a  j:ecent>over- 
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haaling  of  a  part  of  the  stock  discloses  the  fact  that  many  of  those  at 
the  bottom  of  the  pile  have  come  in  contact  Tvith  the  ea.rth  by  the  rot- 
ting away  of  the  timbers  on  which  they  were  piled.  It  will  bo  an 
enormous  amount  of  work  to  overhaul  the  entire  number,  and  as  it  is 
not  likely  that  more  than  a  quarter  of  them  will  ever  be  needed, 
even  if  they  were  serviceable,  it  will  probably  be  best  to  select  a  suffi- 
cient number  of  those  in  the  best  condition  and  have  tiie  rest  con- 
demned and  sold.  The  building  in  which  they  are  stored  is  a  mere 
shell,  in  one  continuous  room,  250  feet  long,  and  from  its  structure 
would  be  entirely  consumed  in  case  of  fire.  I  have  had  the  wagons 
removed  from  a  section  near  the  middle,  and  it  would  be  an  additional 
precaution  to  have  a  brick  wall  or  two  built  across  the  building  and 
extended  up  to  and  above  the  roof,  so  that  in  case  of  fire  one  portion 
of  the  building  and  its  contents  could  be  saved. 

IV.  The  furnace  in  the  officers'  laboratory  having  become  unservice- 
able, a  steam  heater  was  put  in,  and  in  order  to  avoid  the  introduction 
of  any  magnetic  substance  in  or  near  the  galvanometer  room,  the  radi- 
ators were  made  of  the  old  copper  pipes  formerly  used  in  the  condenser 
of  one  of  the  steamers.  The  radiators  were  placed  in  the  second  story 
of  the  buildiug  as  well  as  the  first,  which  was  formerly  the  only  one 
heated. 

V.  A  very  important  item  of  depot  work  has  been  in  receiving  the 
models  from  the  World's  Columbian  Exposition  and  unpacking,  repair- 
ing when  necessary,  setting  up  and  labeling  the  models  and  views. 
They  were  received  in  3  lots  and  numbered  177  boxes  and  packages. 

DEPOT  PROPERTY  AND  WORK  OF  DEPOT. 

I.  The  contract  for  50  miles  of  insulated  cable  referred  to  in  last 
report  was  very  much  delayed  by  the  difficulty  of  getting  machinery 
and  materials  adapted  to  the  manufacture  of  the  special  kind  of  cable 
required  by  the  specifications,  but  the  cable  has  finally  been  made  of 
suitable  quality  and  quantity,  and  a  second  contract  for  34  miles  has 
been  awarded  to  the  same  company. 

II.  The  Sims-Edison  fish  torpedo,  after  many  tests,  was  finally 
accei>ted  August,  1893,  and  a  new  2-mile  cable  was  procured  for  it. 

III.  A  large  quantity  and  variety  of  engineer  property  which  had  be- 
come unserviceable  was  overhauled,  inspected,  and  condemned.  This 
property  was  the  accumulation  of  a  number  of  years  at  the  depot,  some 
of  it  having  been  in  use  here,  and  some  had  been  turned  in  by  other 
officers  having  such  property  in  charge. 

IV.  The  balance  of  submarine  mining  materials  on  hand  and  such  as 
could  be  procured  for  defense  at  channels  at  six  places  was  shipped  to 
these  places  for  storage. 

V.  A  submarine  cable  was  laid  across  the  Narrows  between  Forts 
Wadsworth  and  Hamilton,  and  having  been  broken  by  a  ship's  anchor 
it  was  subsequently  taken  up  and  repaired  and  relaid. 

VI.  Additions  were  made  to  the  library  of  the  U.  S.  Engineer  School 
during  the  year  by  purchase  of  new  publications  and  maps,  to  the  extent 
of  the  available  appropriation. 

INSTRUMENTS. 

The  various  kinds  of  instruments  on  hand  in  the  depot  have  been 
properly  cared  for,  some  additions  have  been  made  by  purchase,  and 
the  work  of  issuing,  receiving,  and  repairing  was  continued,  ^^^^.p 
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I.  Eeceived  by  purchase  during  tlic  year  under  formal  proposals,  viz: 

Seven  engineer  transits,  3  engineer  levels,  10  leveling  rods,  5  sextants,  12  binocular 
field  glasses,  12  100-foot  metallic  tapes,  12  tliermometers,  14  odometers,  24  T  squares, 
12  triangular  scales,  14  sets  drawing  iustrnnients,  1  magnifying  glass,  1  beam  com- 
pass, and  2  drawing  pens.     Total  cost,  $2,361.56. 

II.  Issues  to  officers  of  tlie  Corps  of  Engineers  and  to  acting  engi- 
neer officers  at  Department  headquarters  during  the  year  were  as 
follows: 

Ten  engineer  transits,  8  engineer  levels,  7  leveling  rods,  1  sextant,  1  refleciiug 
circle,  14  binocular  lield  glasses,  8  aneroid  barometers,  15  sets  drawing  iustrameuts, 
20  odometers,  4  silver  .watches,  1  spyglass,  11  pocket  compasses,  2  prismatic  com- 
passes, 1  beam  compass,  12  scales,  12  protractors,  6  thermometers,  4  heliotropes,  5  100- 
foot  surveyors'  chains  and  pins  for  same,  3  rain  gauges,  1  300-foot  steel  tape  chain,  1 
reading  glassj  28  triangles,  16  T  squares,  5  100-foot  steel  tapes,  2  drawing  pens,  and 
1  photographic  camera. 

'  There  were  also  issued  during  the  year  various  instruments  to  sur- 
veying parties,  composed  of  details  from  the  Engineer  Battalion,  for 
the  purpose  of  making  instrumental  surveys  of  certain  portions  of 
Long  Island,  and  for  hydrographical  surveys  of  the  waters  in  the  vicin- 
ity of  this  post. 

III.  Receipts  of  instruments  from  officers  on  public  works  and  sur- 
veys: 

Two  engineer  transits,  2  engineer  levels,  2  zenith  telescopes,  2  aneroid  barome- 
ters, and  I  binocular  field  glass. 

IV.  Repairs  to  instruments.  All  of  the  repairing  to  depot  instru- 
ments has  been  performed  by  enlisted  men  of  the  Engineer  Battalion 
detailed  on  extra  duty  for  the  purpose.  The  following  have  been  over- 
hauled and  repaired  in  the  depot  repair  shop,  viz : 

Eleven  engineer  transits,  14  engineer  levels,  1  theodolite,  1  level  rod,  1  reflecting 
circle,  2  chronometers,  18  pocket  compasses,  5  steel  tapes,  3  current  meters,  4  helio- 
tropes, 3  tripods,  17  prismatic  compasses,  1  aneroid  barometer,  1  binocular  field  glass, 
1  tide  gauge,  2  sets  drawing  instruments,  1  sextant,  1  standard  measure,  2  clocks,  5 
galvanometers,  1  wattmeter,  2  voltmeters,  2  switch  boards,  1  keyboard,  and  12  dial 
telegraph  instruments. 

V.  The  following  instrument's  pertaining  to  Headquarters  Depart- 
ment of  Dakota  were  repaired  at  St.  Paul,  Minn.,  and  the  cost  of  repairing? 
paid  for  from  this  office,  under  authority  of  the  Chief  of  Engineers,  U. 

iS.  A.,  viz : 

Four  engineer  transits,  3  chronometers,  2  sextants,  4  prismatic  compasses,  2  artifi- 
cial horizons,  1  beam  compass,  1  reflecting  circle,  and  1  set  drawing  instruments. 

VI.  Instruments  inspected  and  condemned.  The  following  instru- 
ments, having  become  unserviceable,  were  inspected  and  condemned 
during  the  year,  viz  : 

Six  chronometers,  3  sextants,  7  artificial  horizons,  2  telegraph  relays,  10  aneroid 
barometers,  10  mercurial  barometers,  1  wind  gauge,  1  psychrometer,  7  thermometei"8, 
5  surveyors'  compasses,  7  engineer  transits,  6  theodolites,  4  engineer  levels,  4  level 
rods,  1  plane  table,  6  tripods,  2  comparators,  10  surveyors'  chains,  19  sets  pins  for  the 
same,  14  tapes  (50  and  100  feet  long),  35  odometers,  1  Ijoat  compass,  29  prismatic  com- 
passes, 3  box  compasses,  13  pocket  compasses,  2  hand  levels,  1  Jacob's-staff  leycl,  1 
pocket  sextant,  2  watches,  18  protractors,  and  14  sets  drawing  instruments. 

In  this  connection  I  would  respectfully  invite  attention  to  the  fact 
that  some  additional  precautions  are  needed  to  prevent  undue  loss  and 
damage  to  instruments  from  carelessness  or  ignorance  ou  the  part  of 
those  who  use,  or  rather  misuse,  them  in  the  service. 

Great  care  has  been  taken  to  procure  the  most  serviceable  instru- 
ments for  the  various  purposes,  and  it  is  well  known  that  a  good  tran- 
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sit  or  box  of  drawing  instruineiits  will  last  a  lifetime  if  properly  taken 
care  of.  It  is  seldom,  however,  that  either  surveying  or  drawing  instru- 
ment? once  issued  from  the  depot  are  ever  returned  in  a  serviceable 
condition,  no  matter  how  short  a  time  they  have  been  in  use.  It  is  no 
uncommon  tbing  to  see  valuable  instruments,  such  as  transits  and 
levels,  returned  after  only  a  few  months'  service  in  a  state  of  complete 
wreck.  Drawing  instruments  arc  seldom  returned  at  all,  and  never  in 
a  serviceable  condition.  They  frequently  bear  evidence  of  having  been 
used  to  clean  pipes,  or  as  substitutes  for  corkscrews  in  opening  bottles. 

This  difficulty  is  not  one  of  recent  origin,  and  allowance  must  bo 
made  for  the  rough  nature  of  the  service  for  which  instruments  are 
sometimes  needed  ;  but  it  would  bo  a  good  thing  for  the  service  if  all 
officers  who  present  instruments  for  condemnation  in  a  discreditable 
condition,  were  required  to  give  an  account  of  the  circumstances  under 
which  the  instruments  were  rendered  unserviceable. 

It  would  also  be  for  the  benefit  of  the  service  if  every  officer  were 
required  to  procure  a  small  case  of  drawing  instruments  for  his  own 
use.  A  fairly  gcod  pocket  set  can  be  procured  for  $5  or  $G,  and  I 
understand  that  all  cadets  at  the  Military  Academy  are  now  required 
to  pay  three  or  four  times  that  sum  for  the  instruments  they  are  re- 
quired to  buy,  and  which,  if  properly  taken  care  of,  will  last  as  long  as 
the  officer  remains  on  the  active  list.  It  would  therefore  be  no  hard- 
ship to  require  all  officers  to  furnish  their  drawing  instruments  in  the 
same  way  as  they  do  their  swords  and  spurs. 

EXPERIMENTS. 

In  addition  to  the  usual  laboratory  work  pertaining  to  the  torpedo 
drill,  such  as  testing  cables,  connecting  wires,  fuses,^etc.,  other  experi- 
ments have  been  made  during  the  year,  among  which  were  the  follow- 
ing: 

I.  In  destroying  two  old  concrete  platforms  for  15-inch  guns,  and  the 
foundations  of  several  other  structures  also  of  concrete,  the  charges 
were  so  located  and  the  quantity  of  explosive  was  so  adjusted  as  to 
give  some  information  relative  to  the  use  of  high  explosives  for  purposes 
of  deiiiolition.  A  large  number  of  charges  were  fired  and  several  kinds 
of  explosives  were  tried.  The  concrete  was  of  good  quality,  but  it  was 
incidentally  noticed  that  even  when  carefully  laid,  concrete  is  not 
strictly  a  monolith,  as  is  generally  supposed,  but  that  it  naturally 
divides  at  the  surfaces  where  the  work  has  been  stopped  and  started 
again.  In  some  cases  a  wall  2  feet  thick  would  break  oft  in  a  perfectly 
smooth  plane  cleavage  for  a  distance  of  15  or  20  feet. 

It  was  found  that  a  charge  of  1  pound  of  dynamite,  or  its  equivalent, 
would  break  a  concrete  slab  18  inches  thick,  the  charge  being  placied 
under  the  concrete  and  tamped  by  the  earth  upon  which  the  concrete 
rested,  and  as  this  was  done  without  throwing  splintei'S,  the  indications 
are  that  the  charge  was  just  right. 

II.  Numerous  tests  of  sensitiveness  and  explosive  force  of  several 
varieties  of  explosive  gelatine,  maxiuiite,  smokeless  powder,  and  dyna- 
mite were  made,  and  granulated  gun  cotton  that  had  been  in  the  mag- 
azine for  many  years  and  had  absorbed  moisture  until  it  would  not 
explode  with  the  service  fuse,  was  found  to  have  recovered  its  explosive 
properties  by  simply  allowing  it  to  dry  in  a  small  frame  magazine. 

III.  Experiments  with  the  Sims-Edison  torpedo  up  to  May,  1893,  to 
determine  whether  it  should  be  accepted  under  the  terms  of  the  contract, 
having  developed  the  fact  that  certain  requirement^^gf^^)^.®?^^^^^'** 
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tions  as  to  quantity  of  cable  delivered,  etc.,  had  not  been  complied 
with,  tbe  torpedo  was  not  finally  accepted  until  August.  A  new  cable 
2  miles  long  having  been  procured,  a  series  of  31  runs  and  dock  trials 
were  made,  the  rei>ort  of  which  was  forwarded  to  the  Chief  of  Engineers, 
XJ.  8.  Army,  in  February  last. 

IV.  A  number  of  experiments  were  made  during  the  year  under 
direction  of  Capt.  Hoxie,  with  a  modified  system  for  operating  subma- 
rine mines  devised  by  him,  and  a  report  was  forwarded  to  the  Chief  of 
Engineers,  U.  S.  Army,  with  my  monthly  report  for  September. 

V.  A  new  form  of  surveyors'  transit,  having  a  micrometer  tangent 
screw,  devised  by  Mr.  E.  H.  Hinton  and  made  by  Mr.  P.  E.  Brandis, 
was  tested  at  the  request  of  those  gentlemen  by  Capt.  Black  and  Lieut 
Cosby,  U.  S.  Engineers,  to  ascertain  its  adaptability  for  the  engineer 
service. 

A  current  meter,  which  was  also  procured  from  Mr.  Brandis,  was 
tested,  and  several  improvements  were  made  in  it  at  the  suggestion  of 
Capt.  Black  and  oflBcers  under  his  direction. 

VI.  Several  tests  were  made  with  building  materials,  including  sjim- 
ples  of  stone  from  West  Virginia,  furnished  by  Col.  Craighill,  Corps  of 
Engineers,  and  paving  brick  forwarded  by  the  Kanawha  Brick  Com- 
pany, at  Charleston-Kanawha,  W.  Va. 

VII.  A  number  of  charges  of  dynamite  were  exploded  to  gain  some 
further  information  on  the  subject  of  sympathetic  explosions,  but  the 
results  were  not  sufficiently  decisive  to  justify  any  definite  conclusions 
without  further  trials. 

VIII.  Tlie  question  as  to  which  end  of  a  torpedo  should  be  ignited, 
the  end  toward  or  from  the  object  to  be  destroyed,  was  investigated 
by  two  sets  of  experiments.  Six  charges  of  about  5  pounds  each  and 
six  of  10  pounds  were  exploded,  each  charge  being  about  3  feet  long. 
Three  of  each  charge  had  the  fuse  at  the  end  nearest  the  pressure 
gauge,  and  fuses  of  the  others  were  at  tlie  end  furthest  from  the  gauge. 
In  case  of  the  smaller  charges  the  pressures  were  too  small  to  register 
distinctly  on  the  lead  cylinders  used,  but  with  the  10-pound  charges 
the  results  indicated  a  slight  advantage  in  favor  of  igniting  at  the 
more  distant  end  of  the  charge.  The  apparent  advantage  was  about 
9  per  cent;  but  the  question  is  of  sufficient  importance  to  justify  still 
further  experiments  and  with  larger  charges  to  see  whether  these  con- 
clusions are  verified. 

STATEMENT   OF  FUNDS. 

I.  Engineer  Depot  at  Willets  Pointy  N.  Y. — Congress  appropriated  for 
the  fiscal  year  ending  June  30,  1891: 

1.  For  incidental  expenses  of  depot  (incidentals) $4, 0.K).  00 

2.  For  purchaHO  of  materials  for  iustrnction  of  battalion  (materials) 3,500.00 

3.  For  purchase  and  repair  of  instruments  (instruments) 3, 000. 00 

4.  For  purchase  and  binding;  of  professional  works  of  recent  date  treat- 

ing of  military  and  civil  engineering  (library) 500. 00 

Total 11,000.00 

Of  this  there  has  been  expended  and  pledged: 

1.  For  incidental  expenses  of  depot  (incidentals) $4, 000. 00 

2.  For  purchase  of  materials  for  instruction  of  battalion  (materials) 3, 122.80 

3.  For  purchase  and  repair  of  instruments  (instruments) 2, 989. 57 

.  4.  For  purchase  and  binding;  of  professional  works  of  recent  date  treat- 
ing of  military  and  civil  engineering  (library) 500.00 

Total 10.612.57 
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Congress  appropriated  under  the  act  of  February  24, 1891,  for  the 
engineer  depot  at  Willets  Point,  K.  Y.,  the  sum  of  $16,000,  which  was 
assigned  to  me  for  disbursement  and  is  available  until  expended: 

6.  For  a  firepr6of  building  to  replace  engineer  depot  storehouse  destroyed 

by  fire  May  10,1890  (storehouse) $16,000.00 

July  1,  1893,  balance  unexpended 2, 931. 21 

July  1, 1894,  balance  unexpended 2, 931. 21 

July  1,  1894,  balance  available 2,931.21 

The  following  allotments  from  the  several  appropriations  named 
have  been  assigned  to  me  for  disbursement  and  remain  available  until 
expended : 

IT.  Tor])edo€8for  harbor  defense  (act  September  22,  1888),  $98,000.00. 

July  1,  1893,  balance  unexpended $5, 000,  00 

July  1,  1894,  balance  unexpended  and  available 5,  000. 00 

III.  Torpedoes  for  harbor  defense  (act  March  2,  1889) : 

1.  The  act  of  Congress  making  appropriations  for  fortifications,  etc.,  appropriated 
under  the  general  title  "  Torpedoes  for  harbor  defense,''  the  sum  of  $250,000  for 
purchase  of  submarine  mines  and  necessary  appliances,  and  $30,000  for  torpedo 
experiments  and  instruction  of  engineer  troops  in  submarine  mining — 

July  1,  1893,  balance  unexpended $15,  022. 60 

June  30, 1894,  amount  expended  during  fiscal  year 6, 301. 88 

July  1, 1894,  balance  unexpended 8,  717. 72 

July  1, 1894,  outstanding  liabilities 72G.  36 

July  1, 1894,  balance  available 7,991.36 

2.  For  purchase  of  movable  submarine  torpedoes 25, 225. 00 

July  1, 1893,  balance  unexpended 1, 375. 00 

June  30, 1894,  amount  expended  during  fiscal  year 1, 375. 00 

3.  For  construction  of  concrete  tanks  for  wet  storage  of  mining  cable, 
amount  allotted 5,000.00 

July  1, 1893,  balance  unexpended 1, 965. 27 

June  30, 1894,  amount  expended  during  fiscal  year 209. 20 

.July  1, 1894,  balance  unexpended 1, 756. 07 

July  1, 1894,  outstanding  liabilities 578. 40 

July  1, 1894,  balance  available 1,177.67 

IV.  Torpedoes  for  harbor  defense  (act  Angust  18, 1890). 

1.  For  submarine  mines  and  necessary  appliances  for  storage  at  sundry 

points $100,000.00 

July  1, 1893,  balance  unexpended 1, 608. 15 

July  1, 1894,  outstanding  liabilities 1, 528. 25 

July  1, 1894,  balance  available 81. 90 

2.  For  continuing  torpedo  experiments,  etc 30,  000. 00 

.July  1, 1893,  balance  unexpended 22,990.70 

July  1, 1894,  balance  unexpended  and  available 22,  990.  70 

V.  Torpedoes  for  harbor  defense  (act  February  24, 1891), 

For  submarine  mines  and  necessary  appliances  for  storage  at  sundry 

points $21,605.00 

July  1, 1893,  balance  unexpended -^^^^^ ,  ^-  70 
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VI.  Torpedoes  for  harbor  defense. — For  purchase  of  American  manu- 
factured submarine  torpedo  cable.  Tlie  following  amounts  were  allot- 
ted from  balances  of  torpedo  appropriations  withdrawn  under  date  of 
February  13, 1892,  viz: 

1.  From  act  of  March  2,  1889 $49,859.26 

2.  From  act  of  August  18,  1890 25,101.86 

74,961.12 

Julyl,  1893,  balance  unexpended 74,961.12 

J  uue  30, 1894,  amount  expended  during  fiscal  year 13, 739. 71 

July  1, 1894,  balance  unexpended 61,  221. 41 

July  1, 1894,  amount  covered  by  uncompleted  contracts 61,  221. 41 

VIII.  Board  of  Ordnance  and  Fortification  (act  February  24,  1891). 

For  establishing  direct  telegraphic  communications  between  Forts 
Wadsworth  and  Hamilton,  N.  Y 1,275.00 

September  12, 1893,  amount  allotted 1, 275.00 

March  22, 1894,  amount  withdrawn 848. 70 

June  30, 1894,  amount  expended  to  end  of  fiscal  year 426. 30 

1,275.00 
NEW  APPROPRIATIONS. 

The  following  items  have  been  appropriated  for  the  engineer  depot 
at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending  June  30,  1895 : 

1.  For  incidental  expenses  of  depot  (incidentals) . . .' $4, 000. 00 

2.  For  purchase  of  materials  for  instruction  of  battalion  (materials)...  3,500.00 

3.  For  purchase  and  repair  of  instruments  (instruments) 2, 000. 00 

4.  For  ])urcha8o  and  binding  of  professional  works  of  recent  date,  treat- 
ing of  military  and  civil  engineering  (library) 500, 00 

Total 10,000.00 

ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ending  June  30,  1S06,  the 
following  for  the  engineer  depot  at  Willets  Point,  X.  Y.: 

1.  For  incidental  expenses  of  depot,  including  fuel,  light,  chemicals, 
stationery,  hardware,  extra-duty  pay  to  soldiers  necessarily  employed 
for  periods  not  less  than  ten  days  as  artificers  on  work  in  addition  to 
and  not  strictly  in  the  lino  of  their  military  duties,  such  as  carpenters, 
draftsmen,  blacksmiths,  printers,  photographers,  lithographers,  engine 
drivers,  Avheelwrights,  masons,  teamsters,  machinists,  painters,  over- 
seers, and  laborers,  and  for  materials  to  repair  i)ublic  liuildings, 
machinery,  aiid  unforeseen  expenses $5, 000. 00 

2.  For  purchase  of  materials  for  the  instruction  of  engineer  troops  at 
AVillets  Point,  N.  Y.,  in  their  special  duties  as  sappers  and  miners,  for 

land  and  submarine  mines,  i)ontonier  and  torpedo  drill  and  signaling.  500.  CO 

3.  For  purchase  and  repair  to  instruments  to  bo  issued  to  officers  of  the 
Corps  of  Engineers,  and  to  officers  detailed  on  duty  as  acting  engineer 

officers,  for  use  on  public  works,  surveys,  and  reconnaissances 3, 000. 00 

4.  For  library  of  engineer  school :  For  i)urchasc  and  binding  of  profes- 
sional works  of  recent  date,  treating  of  military  and  civil  engineering 

and  kindred  scientific  subjects 500. 00 

Total 9.000.00 
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Appendix  A.— Programme  of  Study  and  Instruction  for  Summer  Season. 

[Printed  Orders  No.  116.] 

United  States  Engineer  School, 
Willed  Point,  New  York  Harbor,  May  29,  189S. 
Tho  following  programme  of  study  and  instrnctiou  for  the  ensaing  summer  season, 
to  commence  June  1  and  end  November  14,  1893  (24  weeks),  having  been  recom- 
mended by  the  Academic  Staff  and  approved  by  the  Chief  of  Engineers,  will  be 
carried  into  effect. 

A  roster  of  the  student  ofl&cers  will  be  kept  by  tho  post  adjutant,  who  will  make 
weekly  details  for  the  various  duties  so  that  they  shall  not  conflict. 

I.   MILITARY  engineering. 

1.  Practical  instructions  by  tho  company  officers  in  the  nomenclature,  dimensions, 
and  construction  of  modern  field  and  siege  batteries  and  saps.  Also  practical 
instructions  in  the  location  of  works  on  irregular  ground  and  the  adaptation  to  site. 

2.  A  full  course  of  trestle  and  ponton  bridge  drill. 

3.  Instruction  in  building  spar  bridges. 

4.  Instruction  in  military  mining. 

5.  Military  map  making.  Each  lieutenant  of  engineers,  who  has  not  already  done 
BO,  and  such  noncommissioned  officers  and  privates  as  may  be  selected  from  each 
company,  will  make  satisfactory  foot  reconnaissances  about  4  miles  long,  in  the  vicin- 
ity of  the  post,  the  maps  thereof  to  be  submitted  by  company  commanders  to  post 
headquarters  on  or  before  November  14,  1893. 

11.  torpedo  drills. 

6.  After  receiving  such  preliminary  practice  as  maybe  necessary  to  acquaint  them 
with  the  practical  details  of  }>repai-ing  and  planting  a  torpedo,  the  oflicers  of  the 
torpedo  class  will  be  divided  into  details  of  at  least  two  officers  each,  for  tho  pur- 
pose of  taking  charge  of  the  preparation  and  planting  of  a  ^and  group  of  torpe- 
does, nnder  the  direction  of  the  instructor  in  torpedoes,  assisted  by  one  engineer 
officer  of  the  second  or  third  winter's  class. 

7.  Tho  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  journal  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  that 
may  occur  to  him,  looking  to  the  avoidance  of  similar  difficulties  in  the  future. 

8.  The  officers  will  frequently  interchange  duties  so  that  each  one  shall  have  some 
experience  in  each  part  of  tho  drill. 

9.  Tbe  electric  light  will  bo  setup  and  operated. 

10.  The  grand  group  being  completed  and  the  search  light  in  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  tho  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  tho  mine  field  by  an  enemy's  vessel  under 
cover  of  night. 

11.  Tho  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  conveniently  grouped  for  tho  inspection  of  tho  instructor. 

12.  The  detail  will  bo  instructed  and  exercised  in  automatic  and  judgment  firing 
drills  at  such  times  as  may  bo  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  3  non- 
commissioned officers  and  about  12  privates. 

14.  The  hours  of  work  will  bo  from  7  to  11 :  30  a.  m.,  and  from  1  to  4 : 30  p.  m.  In 
bad  weather,  when  no  work  is  done  and  tho  men  are  in  barracks,  the  latter  will  attend 
the  same  company  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done 
by  him,  mentioning  difficulties  encountered  and  any  suggestions  ho  may  desire  to 
make. 

16.  A  detailed  record  will  be  kept  of  what  each  man  does  with  the  view  of  tracing 
ont  the  author  of  defective  work  and  determining  the  degree  of  proficiency  developed 
by  individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  man  will  be  submitted  by  the  senior  officer  with  his  final  report. 

17.  Occasionally,  if  practicable,  loaded  mines  will  be  planted  and  fired  as  in  actual 
service,  height  of  jet,  effect  on  neighboring  mines  and  other  phenomena  being  care- 
fully observed  and  recorded. 

18.  At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  offi- 
cers of  tho  class  Avill  make  practical  experiments  in  calibrating  commercial  ammeters 
and  voltmeters,  testing  efficiency  of  dynamos  and  motors. 
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Ill,  CIVIL  ENGINEERING. 

19.  A  topographical  survey  of  aboat  one-half  square  mile  of  ground  by  each  offi- 
cer of  the  tirst  summer's  class.    Time  allotted,  ^ve  weeks. 

20.  A  hydrographie  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
second  summer's  class.    Time  allotted,  four  weeks. 

21.  While  engaged  in  the  field  work  in  topographical  and  hydrographio  surveys 
the  officers  will  be  assisted  by  details  of  enlisted  men,  and  will  be  excused  from  all 
other  duties. 

IV.   FIELD  ASTRONOMY. 

22.  All  the  lieutenants  of  engineers  who  have  not  already  completed  the  coutm 
and' been  excused  from  further  observations  will  .constitute  the  observers. 

23.  Officers  wishing  to  use  the  instruments  for  special  observations  or  practice 
must  apply  for  authority  to  do  so,  and  arc  not  permitted  to  handle  any  instruments 
unless  specifically  assigned  to  them  by  the  instructor. 

24.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported  to 
the  instructor  for  the  action  of  a  board  of  survey. 

25.  The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reasonable  proficiency  has  been  attained  by  preliminary  practice. 

Sextant — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun, 
observers  will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a 
south  star,  using  the  time  deduced  from  an  east  and  a  west  star — each  based  on  ten 
altitudes  taken  on  the  same  night.  These  observations  for  latitude  and  time  must 
be  made  at  the  observatory.  The  observer  may  get  '^  time  "  from  an  assistant  using 
a  portable  chronometer  and  will  determine,  by  comparison,  the  error  of  standard 
chronometer  at  observatory. 

Chronograph, — Daily  determination,  by  time  signal  from  Washington,  D.  C,  of 
error  and  rate  of  astronomical  clock,  by  the  officer  of  the  day. 

Trayisit. — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  determining  satisfactorily  the  srror  of  sidereal 
clock.  The  junior  class  will  employ  the  eye  and  ear  method;  the  senior  class  will 
use  the  chronograph. 

Zenith  telescope. — Observers  will  first  determine  the  level  correction  hy  daylight, 
using  a  distant  terrestrial  object,  or  at  ui^ht  using  a  slow  cireumnolar  star.  They 
will  then  find  tlie  value  of  a  turn  of  the  mierometer  by  observing  Solaris  at  elonga- 
tion. Lastly  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory 
determination. 

26.  Suitable  blank  forms  will  be  provided,  both  for  observations  and  computations; 
and  all  problems  must  be  submitted,  complete  in  every  detail,  upon  these  forms.  The 
original  records,  after  inspection  by  the  commanding  officer,  will  be  returned  to  the 
officers  as  their  personal  property. 

27.  Hours  of  attendance  at  the  observatory  will  be,  for  both  classes,  daily  except 
Saturday  and  Sunday,  from  8  to  10  a.  m.,  n>om  2  to  4  p.  m.,  and  from  8  to  10  p.  m. 
Evening  hours  will  be  extended,  when  it  is  necessary  to  secure  complete  sets  of 
observations. 

V.   MILITARY  PHOTOGRAPHY. 

28.  The  officers' laboratory  will  be  opened  daily  from  1 :30  p.  m.  to  4  p>  m. 

29.  The  building,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  bat- 
talion ouartermaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who 

^will  be  held  responsible  for  the  judicious  use  of  the  property. 

30.  Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratorjp', 
making  such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  m 
his  official  duties,  or  in  those  of  the  men  under  his  instruction. 

31.  The  instruction  of  enlisted  men  will  bo  restricted  to  a  weekly  detail  of  one 
noncommissioned  officer  from  each  company. 

32.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing 
the  nature  of  the  instruction  given,  the  results  attained,  and  the  progress  made. 

By  order  of  Lieut.  Col.  King : 

KoBxsT  McGregor, 
Second  Lieutenant  of  Engineers,  Poet  Adjutant, 


Digitized  by  VjOOQ  IC 


APPENDIX  5 — ^BEPOBT   OF   LIEUT.  COL.  KING.  483 

Appendix  B.— Programme  of  Study  and  Ixstrcction  for  Winter  Season. 

[Printed  Orders,  Ko.  242.] 

United  States  Engineer  School, 
Willeta  Point,  New  York  Harbor,  Xovember  20, 189S, 
I.  Tho  following  programroe  of  Btndy  and  instmctions  for  the  cnsning  winteT 
season,  coinmencing  December  1,  1893,  and  ending  May  31, 1894,  having  been  rec- 
ommended by  tho  academic  Btaff  and  approvedby  the  Chief  of  Engineers,  will  be 
carried  into  clfect. 

C  O  U  K  S  E    FOR   OFFICER  S. 

1.  Details  of  student  officers  for  academic  duty  will  be  raado  weekly  by  tho  post 
adjutant.  Officers  will  devote  six  hoars  daily  to  snch  duty,  Saturdays  and  Sunuays 
excepted,  and  excepting  time  consumed  in  sessions  of  geueral  courts  martial.  Each 
officer  will  record  daily,  in  a  book  provided  for  that  purpose,  the  disposition  of  his 
time  for  the  previous  day.  Instructors  will  meet  their  classes  at  least  weekly  for 
assignment  of  lessons  and  examinations.  As  far  as  needful  they  will  supplement 
the  course  with  lectures.  Examinations  by  the  academic  staff  will  be  held  about 
the  end  of  February  and  of  May.  Marks  at  all  examinations  will  be  on  the  West 
Point  system,  and  the  results  will  bo  reported,  weekly  to  the  commandant  of  the 
school. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  engineer  officers  spending  their  first  winter  at  the  school  will  be: 
Electricity  and  torpedoes,  twenty-one  weeks ;  surveying,  three  weeks.  For  officers 
of  other  arms  of  the  service  detailed  for  special  instruction  in  the  torpedo  service: 
Electricity  and  torpedoes,  twenty-four  weeks. 

ELECTRICITY. 

3.  Study  of,  in  its  application  to  torpedo  warfare,  arc  and  incandescent  lightings 
and  transmission  of  power,  supplemented  by  extensive  laboratory  practice  in  the 
solution  of  the  special  problems  involved.  Text-books  and  books  of  reference,  as 
follows:  Abbot's  Notes  on  Electricity;  Ayrton's  Practical  Electricity;  Thompson's 
Electricity  and  Magnetism ;  Maier's  Arc  and  Glow  Lamps;  Swinburne's  Practical 
Electrical  Measurements ;  Kapp's  Electrical  Transmission  of  Energy ;  Part  II  of  Pro- 
fessional Papers  No.  23,  Corps  of  Engineers,  U.  S.  Army ;  Gray's  Absolute  Measure- 
ments, Vol.  II ;  Monroe  and  Jamieson^s  Pocket  Book  of  Electrical  Rules  and  Tables; 
Thompson's  Dynamo  Electric  Machinery. 

TORPEDOES. 

4.  Text-book:  The  Torpedo  Manual.  Practice  will  bo  had  in  making  all  the 
adjustments  and  tests  required  in  planting  and  operating  torpedoes,  the  operations 
on  the  water  being  simulated  as  far  as  practicable  by  special  Indoor  appliances. 
Books  of  reference :  Bucknill's  Submarine  Mines  and  Torpedoes  as  Applied  to  Har- 
bor Defense ;  Scheidnagel's  Treatise  upon  Defensive  Submarine  Mining. 

5.  Attendance  at  tho  electrical  laboratory  will  be  regulated  by  the  instructor,  AH 
laboratory  work  will  be  done  without  the  use  of  text  books,  or  text  book  diagrams. 
Officers  may  however  use  manuscript  notes  or  diagrams  previously  prepared.  Labor- 
atory practice  will  be  had  from  9  a.  m.  to  12  m.,  and  from  1  to  4  p.  m.  During  the  last 
two  weeks  of  the  course  each  engineer  officer  will  prepare  a  plan  (map  and  memoir) 
for  the  defense  of  such  harbor  as  may  be  designated  by  the  instructor,  special  atten- 
tion being  given  to  the  torpedo  defense  and  the  batteries  protecting  the  torpedo  lines. 

SURVEYING. 

6.  Subjects:  (1)  Adjustment,  use  and  care  of  instruments;  (2)  topographical  sur- 
veying with  transit  and  stadia;  (3)  hydrographic  surveying  and  gauging  of  rivers; 
(4)  geodetic  surveying;  (5)  railway  surveying.  Textbooks:  Johnson's  Theory  and 
PriMtiGe  of  Surveying;  Henek's  Field  Book  for  Engineers. 

SECOND  WINTER'S  COURSE. 

7.  Civil  engineering,  seven  weeks;  military  engineering,  eight  weeks;  photography, 
five  weeks;  torpedoes,  four  weeks.  Digitized  by  CjOOyic 
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CIVIL  EXGIXKERINO 

8.  Subjects :  (1)  Improvement  of  non-tidal  rivers ;  (2)  improvement  of  tidal  rivers; 
(3)  canals:  (4)  building  enperintendence. 

9.  Text-DoolM:  Engineer  School  Notes;  selections  from  Harcourt's  Rivers  and 
Canals;  Schlicii ting's  Improvement  of  Non-Tidal  Rivers;  Annual  Reports  of  the 
Chief  of  Engineers,  U.  S.  Army;  Transactions  American  Society  of  Civil  Engineers; 
Hodges'  Mitering  Lock  Gate's;  Baker's  Masonry  Construction;  Clark's  Building 
Superintendence.    Books  of  reference  (see  third  "winter's  course). 

MILITARY  EXGIXKERIXG. 

10.  Subjects:  (1)  Modern  guns,  carriages  and  projectiles;  (2)  steel,  compound, 
wrought  and  cast  iron  armor;  (3)  modern  ships  of  war  and  scacoast  defenses;  (4) 
modern  fortification  and  their  attack  and  defense. 

11.  Text-books— such  parts  of  the  following  books  as  may  bo  designated  by  the 
academic  staff:  Woolwich  Text  Book  of  Fortifications;  Maguire's  Attack  and 
Defense  of  Coast  Fortifications;  Fortifications  of  To-Day ;  Inglis'  paper  in  Profes- 
sional Papers  Royal  Engineers,  1884,  and  a  lecture  on  armored  defense  in  Ordnance 
Notes  No.  151 ;  Very's  Development  of  Armor ;  Naval  Intelligence  Papers,  June,  1886; 
Adams'  Spezia  Experiments,  1886 ;  Baylay's  Types  of  Modern  Guns ;  Abbot's  Lectures 
on  Sea  Coast  Defense;  Professional  Papers  "No.  X  of  U.  S.  Engineer  School  of  Appli- 
cation. 

12.  Books  of  reference:  Articles  on  Fortification  and  Gunnery,  Encyclopzedia 
Britaunica ;  Ordnance  Notes  No.  135  and  Appendix ;  vol.  9,  Professional  Papers,  Royal 
Engineers ;  Report  of  Board  on  Fortifications;  McKinlay's  Text  Books  ou  Gunnery; 
Brassey's  Naval  Annual,  1887. 

'    MILITARY   PHOTOGRAPHY. 

13.  Practice  will  be  had  in  the  following  methods :  Negatives  by  dry  process; 
developers  and  iuteusitiers;  bilver  printing,  and  finishing  and  mounting  of  prints; 
map  printing  by  the  blue  process  and  on  bromide  paper.  Each  officer  to  submit  for 
examination:  Two  landscapes ;  negatives, silver  and  blue  prints;  two  photographic 
copies ;  negatives,  silver  and  blue  prints ;  negative  of  map,  with  three  blue  and  three 
bromide  prints.  Text-books :  Griffin's  Notes  on  Photography ;  von  Sothen's  The  Devel- 
opment of  the  Latent  Image  on  Gel ati no-Bromide  of  Silver;  Reed,  chapter  on  Pho- 
tography applied  to  Topographical  Sketching. 

TORPEDOES. 

14.  I'ndcr  the  direction  of  the  Instructor  in  Submarine  Mining,  the  instruction 
o  f  enlisted  men  in  the  duties  in  the  loading  room  and  the  boat  serv^ice. 

THIRD  WINTER'S  COURSE. 

15.  Civil  Engineering,  eleven  weeks;  Military  Engineering,  eight  weeks;  Torpe- 
does, five  weeks. 

CIVIL  i:xginj:erixg. 

16.  Subjects:  (1)  W«avo  and  current  action,  and  Improvements  of  harbors;  (2) 
Estimates;  (3)  Road-making;  (4)  Mechanism;  (5)  Steam  engines  and  pumps;  (6) 
Office  methods. 

17.  Text-books:  Selections  from  Harconrt's  Harbors  and  Docks;  Annual  Reports 
of  Chief  of  Engineers,  U.  S.  Army ;  Transactions  American  Society  Civil  Engineers, 
Whitham's  Constructive  Steam  Engineering;  Schwamb's  Elements  of  Mechanism; 
Byrne's  Highway  Construction. 

18.  Books  of  reference:  Trautwine's  Engineers  Pocket-Book;  Bixby's  Point  de 
Grave;  Whitham's  Constructive  Steam  Engineering;  Thurston's  Manual  of  the 
Steam  Engine;  Ruifner's  Improvement  of  Non-Tidal  Rivers;  Stevenson's  Canal  and 
River  Engineering;  Billings's  Ventilation  and  Heating;  Reuleauz's  Kinematics  o£ 
Machinery. 

military  kxgixeering. 

19.  Gen.  Derri^cagaix's  ''Modern  War,"  and  preparation  of  project  for  the 
defense  of  such  place  as  may  bo  designated  by  the  instructor. 

torpedoes. 

20.  Under  the  direction  of  the  Instructor  in  Submarine  Mining,  the  instruction 
of  enlisted  men  in  the  duties  in  the  loading  room  and  the  boat  service. 
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COURSE  POR  ENLISTED  MEN. 

\ 

INSTRLCTION   OF   ENLISTED   MKN  IX   TORPEDOES. 

21.  Instruction  will  comprise  telegrapblDg  with  the  dial  instmnient,  including 
the  code  for  action,  and  practice  in  the  Morse  system  of  telegraphy ;  the  duties  of 
the  loading  room  ana,  so  far  as  practicable,  of  the  boat  service  as  prescribed  in 
the  Torpedo  Mjinual.  They  will  also  receive  from  the  instructor  in  torpedoes,  or 
his  assistant,  lectures  respecting  the  fuses,  explosives,  torpedo  material  (except 
that  of  the  oi)erating  room),  voltaic  batteries,  simple  electrical  testing,  and  the  use 
of  the  portable  apparatus  for  the  electrical  ignition  of  mines. 

The  **unit*'  detail  for  this  instruction  will  consist  of  1  noncommissioned  officer 
and  4  privates.  Six  such  details  will  be  kept  under  instruction.  As  soon  as  a  man 
has  had  his  work  accepted,  i.  o.,  has  received  a  rating  of  "2.5,"  he  will  be  excused 
from  fui*ther  attendance,  and  in  case  ho  has  shown  a  commendable  amount  of  skill 
and  intelligence  in  his  duties,  he  will  be  a  candidate  for  such  special  privileges  as  it 
may  be  deemed  expedient  to  give  him.  A  soldier  qualifying  twice  as  *'2.5"  will  be 
excused  from  further  detail  during  the  winter  season. 

Recruits  ou  their  first  detail  will  bo  kept  under  instruction  indefinitely  until  they 
have  done  each  task  at  least  twice  and  have  received  a  rating  of  at  least  "2.0." 
They  will  then  bo  placed  on  the  same  footing  as  old  soldiers  for  further  details. 

An  officer  from  the  second  or  third  winter's  class,  detailed  each  week,  will  bo  in 
inimediato  charge,  frequently  inspecting  the  work  of  tho  several  details.  He  will 
make  it  a  special  object  to  note  the  character  of  instruction  given  by  tho  noncom- 
missioned officers,  who  should  know  their  duties  well,  and  who  should  be  held  to  a 
strict  account  for  any  defective  work  that  their  details  may  do.  Ho  will  rate  the 
men  as  they  complete  their  tasks  by  a  detailed  examination  of  their  finished  work 
and  a  more  or  less  detailed  course  of  questioning.  In  determining  a  man's  '*  mark" 
regard  will  be  had  to  tho  degree  of  intelligence  displayed,  as  well  as  to  the 
mechanical  skill  with  which  the  work  has  been  done.  At  tho  close  of  each  week  he 
will  submit  a  "  proficiency  "  report  of  tho  detail  and  stato  what  verbal  or  other 
instruction  was  given  during  tho  week. 

INSTRUCTION   OF   ENLISTED    MEN   IN   PHOTOGRAPHY. 

22.  Two  noncommissioned  officers  will  be  detailed  each  week  for  instruction  in 
photo«{raphy.  Practice  will  be  had  in  the  following  methods:  Negatives  by  dry 
process;  developers  and  iutensitiers;  silver  printing,  and  finishing  and  mounting 
of  prints;  map-printing  by  blue  process  and  on  bromide  paper. 

II.  Tho  following  assignment  of  instructors  is  made : 
Military  Engineering:  Capt.  Wm.  T.  Rossell,  Corps  of  Engineers. 
Civil  Engineering:  Capt.  Wm.  M.  Black,  Corps  of  Engineers. 
Submarine  Mining :  Capt.  W.  L.  Fisk,  Corps  of  Engineers. 

Military  Photography :  Second  Lieut.  Edgar  Jadwin,  Corps  of  Engineers,  battalion 
quartermaster. 
By  order  of  Lieut.  Col.  King: 

Robert  McGregor, 
Second  Lieutenant  of  Engineers,  Post  Adjutant, 


Appendix  C— Programme  of   Study  and  Instructions  for  Summer  Season. 

[Printed  Orders,  No.  112.] 

United  States  Engineer  School, 

Willets  Foint,  iSVir  Tork  Harbor,  May  23,  1S94. 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 

to  commence  June  4  and  end  November  30,  1894,  having  been  recommended  by  the 

Academic  Staff  and  approved  by  the  Chief  of  Engineers,  will  be  carried  into  eflfect. 

A  roster  of  the  student  officers  will  be  kept  by  the  post  adjutant,  who  will  make 

weekly  details  for  tho  various  duties,  so  that  they  shall  not  conflict. 

I.    MILITARY   engineering. 

1.  Practical  instructions  in  the  nomenclature,  dimensions,  and  construction  of  mod- 
ern field  and  siege  batteries  and  saps.  Also  practical  instructions  in  the  location 
of  works  on  irregular  ground  and  the  adaptation  to  site,. 

2.  A  full  course  of  trestle  and  ponton  bridge  drill. 

3.  Instruction  in  building  spar  bridges.  Digitized  by  V^OOQ IC 
*    Instruction  in  military  mining.  ^ 
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5.  Military  map-making.  Each  lieutenant  of  engineers,  'who  lias  not  alroady  done 
BO,  and  such  non-commissioned  officers  and  privates  as  may  be  selected  from  each 
company,  'will  make  satisfactory  foot  reconnaissances  abont  4  miles  long,  or  a  recon- 
naissance of  position  of  equivalent  area,  in  the  vicinity  of  the  post,  the  maps  thereof 
to  be  submitted  by  company  commanders  to  post  hoadqnartors  on  or  before  Novem- 
ber 30,  1894. 

II.   TORPEDO  DIULLS. 

6.  After  receiving  snch  preliminary  practice  as  may  be  necessary  to  acqnaint  them 
with  tne  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the 
torpedo  class  will  bo  divided  into  details  of  at  least  2  officers  each,  for  the  pur- 
pose of  taking  charge  of  the  preparation  and  planting  of  a  grand  gronp  of  torpedoes, 
under  the  direction  of  the  instructor  in  torpedoes,  assisted  by  1  engineer  officer  of 
the  second  or  third  winter's  class. 

7.  The  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  joamal  of 
operations,  noting  particularly  auv  difficulties  encountered  and  any  suggestions 
that  may  occur  to  liim,  looking  to  tne  avoidance  of  similar  difficulties  in  the  future. 

8.  The  officers  will  frequently  interchange  duties,  so  that  each  one  shall  have 
some  experience  in  each  part  of  the  drill. 

9.  The  electric  light  will  be  set  up  and  operated.    . 

10.  The  g^nd  gronp  being  com^pleted  and  the  search  light  in  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  the  mine  field  by  an  enemy's  vessel  under 
cover  of  night. 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  conveniently  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  in  automatic  and  judgment  firing 
drills  at  snch  times  as  may  bo  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  3  non- 
commissioned officers  and  about  12  privates. 

14.  The  hours  of  work  will  be  from  7  to  11 : 30  a.  m.,  and  from  1  to  4:30  p.  m.  In 
bad  weather,  when  no  work  is  done  and  the  men  are  in  barracks,  the  latter  will 
attend  the  same  company  duties  and  roll  calls  as  daily-duty  men. 

15  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done 
by  him,  mentioning  difficulties  encountered  and  any  suggestions  ho  may  desire  to 
make. 

16.  A  detailed  record  will  be  kept  of  what  each  man  does,  with  the  view  of  tracing 
out  the  author  of  defective  work  and  determining  the  degree  of  proficiency  devel- 
oped by  individual  members  of  the  detalL  An  account  of  the  cnaracter  of  work 
done  by  each  man  will  be  submitted  by  the  senior  officer  with  his  final  report. 

17.  Occasionally,  if  practicable,  loaded  mines  will  be  planted  and  fired  as  in  actual 
service,  height  of  jet,  effect  on  neighboring  mines,  and  other  phenomena  being  care- 
fully observed  and  recorded. 

18.  At  such  times  as  will  not  interfere  with  the  drills  above  mentioned  the  officers 
of  the  class  will  make  practical  experiments  in  oalibrating  commercial  ammetera 
and  voltmeters,  testing  efficiency  of  dynamos  and  motors. 

III.    CIVIL  ENGINEERING. 

19.  A  topographical  survey  of  about  one-half  square  mile  of  ground  by  each  officer 
of  the  first  summer's  class.    Time  allotted,  five  weeks. 

20.  A  hydrographic  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
second  summer's  class.    Time  allotted,  four  weeks. 

21.  While  engaged  in  the  field  work  in  topographical  and  hydrographic  surveys 
the  officers  will  bo  assisted  by  details  of  enlisted  men,  and  will  be  excused  from  all 
other  duties. 

IV.    FIKLD  ASTRONOMY. 

22.  All  the  lieutenants  of  engineers  who  have  not  already  completed  the  courser 
and  been  excused  from  further  observations,  will  constitute  the  observers. 

23.  Officers  wishing  to  use  the  instruments  for  special  observations  or  practice 
must  apply  for  authority  to  do  so,  and  are  not  permitted  to  handle  any  instruments 
unless  specifically  assigned  to  them  by  the  instructor. 

24.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported  to 
the  instructor  for  the  action  of  a  board  of  survey. 

25.  The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reasonable  proficiency  has  been  attained  by  preliminary  practice: 

Sextant. — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  suiii 
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observers  will  deduce  at  least  one  satisfactory*  latitude  by  observing  a  north  and  a 
south  star,  using  the  time  deduced  from  an  east  and  a  west  star,  each  hased  on  ten 
altitudes  taken  on  the  same  night.  These  observations  for  latitude  and  time  must 
be  made  at  the  observatory.  The  observer  may  get  "time"  from  an  assistant  using 
a  portable  chronometer,  and  will  determine,  by  comparison,  the  error  of  standard 
chronometer  at  observatory. 

Chronograph. — Dail^  determination  by  time  signal  from  Washington,  D.  C,  of  error 
and  rate  of  astronomical  clock,  by  the  officer  of  the  day. 

lYansit. — ^A  satisfactory  set  of  time  observations  will  bo  taken  by  each  officer  on 
two  nights,  successive  if  possible,  determining  satisfactorily  the  error  of  sidereal 
clock.  The  junior  class  will  employ  the  eye  and  ear  method;  the  senior  class  will 
use  the  chronograph. 

Zenith  telescope. — Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory 
determination. 

26.  Suitable  blank  forms  will  be  provided,  both  for  observations  and  computa- 
tions; and  all  problems  must  be  submitted,  complete  in  every  detail,  upon  these 
forms.  The  original  records,  after  inspection  by  the  commanding  officer,  will  be 
returned  to  the' officers  as  their  personal  property. 

27.  Hours  of  attendance  at  the  observatory  will  be  regulated  by  the  instructor. 

V.    MILITARY   PHOTOGRAPHY. 

28.  The  course  in  military  photography  for  lieutenants  of  engineers  spending 
their  first  winter  at  the  post  will  be  five  weeks.  Practice  will  be  had  in  the  follow- 
ing methods:  Negatives  by  dry  process ;  developers  and  in tcnsifiors;  silver  printing, 
and  finishing  and  mounting  of  prints;  map  printing  by  the  blue  process  and  on 
bromide  paper.  Each  officer  to  submit  for  examination :  2  landbcapes ;  negatives, 
silver  and  blue  prints;  2  photographic  copies;  negatives,  silver  arid  blue  prints; 
negative  of  map,  with  3  blue  and  3  oromide  prints.  Text  books:  Griffin's  Notes  on 
Photography;  von  Sothen's  The  Development  of  the  Latent  Image  on  Gelatino-Bro- 
mide  of  Silver;  Reed,  chapter  on  Photography  applied  to  Topographical  sketching. 

29.  The  building,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  bat- 
talion quartermaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who 
will  be  held  responsible  for  the.  judicious  use  of  the -property. 

30.  Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratory, 
making  such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  in 
his  official  duties  or  in  those  of  the  men  under  his  instruction. 

31.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  1 
noncommissioned  officer.  Each  noncommissioned  officer  taking  the  course  will  sub- 
mit 6  specimens  of  his  own  work  for  examination. 

32.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing 
the  nature  of  the  instruction  given,  the  results  attained,  and  the  progress  made. 

By  order  of  Lieut. -Col.  King. 

Jay  J.  Morrow, 
Second  Lieutenant  of  Engineers j  Post  Adjutant. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE   AND   NEW   HAMP- 
SHIRE. 


REPORT  OF  LIEUT,  COL.  PETER  C.  MAINS,  CORPS  OF  EXGIXEERS.  OFFI- 
CER IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  lSdi\  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  St.  Croix  River,  Maine. 

2.  Labec  Channel,  Maine. 

3.  Moosabcc  Bar,  Maine. 

4.  Narraguague  River,  Maine. 

5.  Breakwater  from  Mount  Desert  to 

Porcnpiue  Island,  Bar  Harbor,  Me. 

6.  Bagaclnce  River,  Maine. 

7.  Penobscot  River,  Maine. 

8.  Belfast  Harbor,  Maine. 

9.  Camden  Harbor,  Maine. 
10.  Rockland  Harbor,  Maine. 


11.  Kennebec  River,  Maine. 

12.  Harraseokot  River,  Maintj. 

13.  Portland  Harbor,  Maine. 

14.  Channel  in  JJack  Cove,  Portland,  Me. 

15.  Saco  River,  Maine. 

16.  York  Harbor,  Maine. 

17.  Bellamy  River,  New  Hampshire. 

18.  Cocheco  River,  New  Hampshire. 

19.  Harbor  of  refuge  at  Little  Harbor, 

N.  H. 


United  States  Engineer  Office, 

Portland^  Me.,  July  3,  189 L 
General  :  T  have  the  honor  to  forward  annual  report  for  the  fiscal 
year  1894,  on  harbor  and  river  works  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Pe'Ier  C.  Rains, 
Lieut,  Col.,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


A  I. 


IMPROVEMENT  OF  ST.  CROIX  RIVER,  MAINE. 

An  examination  of  the  river  was  made  in  1867  by  the  officer  in  charge 
of  the  district,  and  subsequently  appropriations  were  made  for  the 
improvement  amounting  to  $35,000  in  the  aggregate,  but  theappropri- 

^  Digitized  by  V^OO^IC 
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ationof  1867  provided  that  the  Dominion  Government  of  Canada  should 
exx)end  an  equal  amount  on  the  improvement.  In  1873  the  Dominion 
Government  of  Canada  appropriated  $25,000  for  improving  the  river, 
that  being  the  amount  that  had  been  appropriated  up  to  that 
time  by  the  United  States.  A  conference  was  held  by  the  engineer  of 
the  district  with  an  agent  of  the  Dominion  Government,  and  a  plan  of 
improvement  was  agreed  upon.  The  obstructions  consisted  of  slabs, 
sawdust,  and  other  mill  waste;  but  before  allowing  the  expenditure  of 
the  money  appropriated  by  the  Government  of  Canada  the  Minister 
of  Public  Works  required  that  some  guaranty  should  be  given  that  the 
further  deposit  of  this  refuse  in  the  river  should  be  discontinued.  As 
there  did  not  seem  to  be  any  law  at  that  time  by  which  the  deposit 
could  be  prevented,  the  money  that  had  been  appropriated  was  not 
exijended  on  that  imi)rovement  (with  the  exception  of  $1,000  for  a  sur- 
vey of  the  river  from  the  "ledge''  to  the  head  of  navigation,  made  in 
1873),  and  in  1879  Congress  authorized  the  appropriations  made  for 
the  St.  Croix  to  be  expended  on  Lubec  Channel,  which  was  dene. 

The  appropriation  of  1881  was  for  "Repairing  breakwater  on  the  St. 
Croix  River  near,  Calais,"  and  was  expended  for  that  purpose. 

The  following  appropriations  have  been  made: 

Act  of — 

March  2, 1867 $15,  COO 

March  3,  1873 10,005 

Juno  23,  1874 10,003 

March  3,  1881 4,000 

Sei>tember  19,  1890 35,000 

74,0C0 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  an  exami- 
nation and  survey  of  the  St.  Croix  River,  the  reports  on  which  were 
published  in  Annual  Report  of  the  Chief  of  Engineers  for  1890 
(p.  463). 

When  the  survey  was  made  the  available  depth  over  the  shoals  at 
mean  low  tide  was  from  6.5  to  9.5  feet,  and  at  the  upper  steamboat 
-wharf  at  Calais  it  was  but  1.5  feet.    The  channel  was  also  narrow. 

The  improvement  proposed  was  a  channel  12  feet  deep  at  mean  low 
tide  and  generally  200  feet  wide  (but  narrowed  to  150  and  100  feet  in 
the  upper  part  of  the  harbor  to  avoid  ledge)  up  to  the  upper  steamboat 
wharf,  immediately  below  the  bridge,  which  marks  the  head  of  naviga- 
tion. Such  improvement  would  enable  steamboats  to  land  at  the  upper 
wharf  at  all  stages  of  the  tide,  and  would  also  permit  the  larger  vessels 
engaged  in  the  lumber  trade  to  receive  their  full  cargoes  at  the  wharves, 
instead  of  dropi^ing  down  the  river  nearly  4  miles  after  being  partially 
loaded  and  completing  their  cargoes  from  material  raited  down  to  them. 
The  object  was  to  be  accomplished  by  dredging  and  by  the  construc- 
tion of  a  small  jetty  and  training  wall.  The  work  proposed  extends 
over  about  4  miles  of  the  river.  The  diflereuce  between  high  and  low 
tides  is  about  20  feet.  The  estimated  cost  of  the  "improvement  was 
$280,000. 

1  he  act  approved  September  19, 1890,  appropriated  $35,000  for  the 
improvement  of  the  St.  Croix,  "but  upon  condition  that  the  Govern- 
ment of  the  Dominion  of  Canada  shall  expend  a  like  sum  in  the  improve- 
ment of  said  river."  On  account  of  the  proviso  contained  in  the  act  no 
expenditures  have  been  made,  and  no  work  has  been  done  under  the 
appropriation  of  September  19, 1890,  pending  action  by  the  Dominion 
Government. 

Digitized  by  V^OOQ IC 


APPENDIX   A REPORT   OF   LIEUT.  COL.  HAINS. 


491 


Money  statement. 

Jnly  1, 1893,  balance  unexpended $35,000.00 

July  1, 1894,  balance  unexpended 35, 000, 00 

C  Amount  (estimated)  required  for  completion  of  existing  project. . . 245, 000. 00 

2  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COIIMERCIAL   STATISTICS. 

Beceipts  and  Shipments, 


Articlee. 

1891. 

1892. 

1893. 

Sricka 

Tout. 

500 

1,000 

30,000 

5,730 

10,000 

10,000 

8,000 

1,000 

5,000 

190,000 

15,000 

17,000 

Tons. 

1,000 

800 

35,000 

6,000 

10,000 

12,000 

8,000 

1,500 

4,000 

180,000 

16,000 

17,000 

Tom. 
500 

Cement 

700 

Coal 

40,000 

Cotton 

6,000 
8,000 

Farm  produce 

Grain 

10,000 

yiour 

10,000 

Iron 

2,000 

Lime 

3,000 

L(  amber 

170,000 

Plaster 

15,000 

Plaster  rock 

20.000 

Granite 

2,000 

Hiscellaneons 

100.000 

100,000 

75,000 

Total 

393, 230 

391,  300 

362,200 

Xuniher  of  reasels  arriclng  and  departing  during  calendar  year  1893, 


Vessels  150  tons  and  upward 

Sloops  and  ligbters  100  tons  and  under  . 
Steamers  and  foreign  cargoes 


750 
600 
700 


A   2. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

This  channel  lies  between  the  eastern  extremity  of  the  State  of  Maine 
and  Campobello  Island,  Dominion  of  Canada.  It  has  a  length  of 
between  2  and  3  miles,  connecting  the  waters  of  Quoddy  Eoads  below 
with  those  of  Friar  Eoads  above.  The  least  width  between  low-water 
contours  is  about  400  feet,  and  between  high-water  contours  about  800 
feet.  The  mean  range  of  tides  is  about  17  feet.  It  aflbrds  a  sheltered 
route,  and  the  most  direct  one,  for  vessels  to  and  from  Eastport  and 
the  St.  Croix  River,  besidesbeingtheoulypassagie  not  in  waters  belong- 
ing: to  the  Province  of  IN^ew  Brunswick.  The  channel  is  also  important 
in  connection  with  Quoddy  Roads  as  a  harbor  of  refuge.  During  such 
storms  as  make  anchorage  in  the  latter  unsafe,  veesels  may  escape 
through  the  Lubec  Channel  into  sheltered  waters  above. 

The  following  appropriations  have  been  made: 

Act  of— 

March  3,1879 $44,000 

June  14, 1880 20,000 

March  3,  1881 45,000 

August  2,  1882 20,000 

July  5, 1884 10,000 

August  5,  1886 10,000 

August  11, 1888 20,000 

Digitized  by  V^JiOO% 
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Previous  to  1879  the  mean  low-water  depth  in  the  channel  did  not 
exceed  5  feet,  and  at  extreme  low  water  the  depth  did  not  exceed  2 
feet. 

The  project  adopted  in  1879  provided  for  a  channel  200  feet  wide  and 
12  feet  deep  at  mean  low  tide,  which  would  be  equivalent  to  9  feet  at 
low  spring  tides.    The  estimated  cost  was  $48,000. 

This  estimate  was  based  on  prices  below  what  the  work  was  subse- 
quently  done  for.  This  project  was  revised  in  1880,  the  estimated  cost 
being  increased  to  $130,000.  The  project  was  again,  in  1884,  amended 
so  as  to  provide  a  channel  275  feet  wide  and  300  feet  wide  in  the  bends, 
the  depth  of  lit  feet  being  retained,  and  the  estimated  cost  of  the  entire 
project  being  increased  to  $171,500. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  there  had  been 
expended  the  sum  of  $168,954,42.    The  project  was  completed. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
order  for  an  examination  of  Lubec  Channel,  the  report  on  which  was 
published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1891 
(p.  616).  A  new  project  is  therein  submitted  for  a  channel  having  a 
least  width  of  500  feet  and  a  depth  of  12  feet  at  mean  low  water,  the 
cost,  in  addition  to  the  amount  already  expended,  being  estimated  at 
$231,000. 

No  work  was  done  during  the  year  ending  June  30.  1894.  The  ex- 
penditures were  26  cents,  making  the  total  expenditures  to  that  date 
$168,954.68. 

There  is  a  light-house  on  Cimpobello  Island  at  the  narrows,  opposite  Lubec.  Lubec 
is  in  the  collection  district  of  Passamaquoddy. 

Mon  ey  sta temeii t. 

July  1,  1893,  balance  unexpended $45. 58 

Juno  30,  1894,  amount  expended  during  fiscal  year .26 

July  1,  1894,  balance  unexpended 45. 32 


COMMERCIAL   STATISTICS. 


The  commerce  of  Lubec  Channel  not  being  local  in  its  character,  it  is  impracticable 
to  obtain  statements  of  the  tonnage.  During  the  year  ending  March  31,  1894,  tbe 
keeper  of  the  Lubec  Channel  Light  Station  observed  3,221  vessels  passing  the  station, 
of  \vhich  2,487  were  sail  and  734  were  steam. 


A3. 

IMPROVEMENT  OF  MOOSABEC  BAR,  MAINE. 

Moosabec  Bar  is  in  the  eastern  part  of  Moosabec  Reach,  near  Jones- 
port,  Maine.  At  mean  low  stages  the  depth  was  less  than  G  feet  and 
at  extreme  low  tides  the  depth  was  less  than  4  feet.  In  fogs,  which 
are  prevalent  on  this  part  of  the  coast,  navigation  was  rendered 
dangerous  by  the  tortuous  route  that  had  to  be  taken  to  keep  clear  of 
the  ledges. 

A  survey,  ordered  in  the  river  and  harbor  act  of  March  3, 1879,  was 
made  by  Col.  George  Thorn  and  a  project  of  i^iprfiv^^^^i^g^^i^d,  the 


APPENDIX   A — REPORT   OF   LIEUT.  COL.  HAINS.  493 

estimated  cost  of  which  was  $28,000.  The  project  contemplated  the 
excavation  of  a  straight  channel,  running  nearly  east  and  west,  200 
feet  wide  and  14  feet  deep  at  mean  low  tide,  and  the  removal  of  a 
sunken  ledge  near  Steamboat  Buoy  to  15  feet.  The  project  was 
adopted  in  1881,  but  the  estimated  cost  was  increased  to  $35,000.  In 
1882  the  project  wafi  amended,  as  it  was  found  that  the  quantity  of 
dredging  had  to  be  increased,  so  that  the  cost  as  revised  was  estimated 
at  $40,000.  Work  on  that  project  was  continued  until  1888,  when  it 
was  amended  so  as  to  provide  for  a  channel  300  feet  wide  and  14  feet 
deep,  the  removal  of  certain  ledges  near  the  westerly  end  of  the 
dredged  channel  to  a  depth  of  10  feet,  and  the  construction  of  a  small 
breakwater  to  check  cross  currents.  The  estimated  cost  of  the  addi- 
tional work  was  $110,000,  and  that  for  the  entire  improvement  as 
enlarged  $150,000.  This  latter  project  is  the  one  now  in  process 
of  execution. 
The  following  appropriations  have  been  made: 

Act  of — 

March  3, 1881 $10,000 

August  2, 1882 10,000 

July  5, 1884 10,000 

August  5, 1886 10,000 

August  11, 1888 15,000 

September  19, 1890 15,000 

July  13,  1892 15,000 

Total 85,000 

The  expenditures  to  June  30, 1893,  were  $60,793.65. 

At  the  latter  date  the  300-foot  channel  had  been  completed  to  the 
full  projected  width  and  depth,  the  breakwater  had  been  built,  and  a 
small  quantity  of  ledge  had  been  removed. 

The  expenditures  during  the  past  year  amounted  to  $14,638.36. 

The  operations  consisted  in  excavation  of  ledge  obstructing  the 
western  approach  to  the  dredged  channel;  1,047  cubic  yards  of  ledge 
were  removed,  making  a  depth  of  16  feet  at  mean  low  tide.  The  i)rice 
was  813.35  per  cubic  yard,  measured  in  place. 

Another  contract  was  made  March  22,  1894,  for  continuing  the 
removal  of  ledge  in  the  western  ax)proach  to  the  channel,  at  813.25  per 
cubic  yard,  measured  in  place.  It  is  expected  to  remove,  under  this 
contract,  about  800  yards,  the  contract  to  be  completed  during  the 
present  season.  The  work  was  commenced  in  May,  1894,  and^  was  in 
progress  at  the  close  of  the  fiscal  year. 

The  improvement  is  in  the  collection  district  of  Macliias,  Me.  The  nearest  light 
house  is  Moose  Peak.     The  nearest  port  of  entry  is  Machias.  Me. 

Money  statement, 

.July  1,  1893,  balance  unexpended $24,206.35 

Juno  30,  1894,  amount  expended  during  liscal  year 11, 638,  36 

July  1,  1894,  balance  unexpended 9,567.99 

July  1,  1894,  outstanding  liabilities $300. 00 

July  1,  1894,  amount  covered  by  uucomxdeted  contracts 9,  000. 00 

9,300.00 

^  ..' . 

July  1, 1804,  balance  available 267. 99 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amount  that  can  bo  profitably  expended  in  liscal  year  ending  June  30,1896    25,  000.00 
Submitted  in  compliance  "with  renuirements  of' sect  ions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Miyjc^|^  tJi^^OOQ  iC 
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Jhatraci  of  proposals  for  removal  of  ledge  in  wesietm  approach  to  channel  through  Moosa- 
htc  Bar,  Maine,  March  5, 1894, 


Name  and  address  of  bidder. 

795  cubic  yanlfl  ledge. 

JNo. 

eSlryJS.    ^-«-*- 

1. 

Townsend  Sl  Johnston,  Somen  Point,  N.  J 

$13.25       $10,533.75 

? 

Townsond  &  Storgis,  Boeton,  Mass 

15.43         12,266.85 

Contract  made  with  Townsend  &  Johnston^  March.  22, 1894. 


Abstract  of  contracts  for  improinng  Moosabec  Bar,  Maine,  in  farce  during  the  fiscal  gear 

ending  June  SO,  1804, 


K"o. 


Name  and  address  of  contractor. 


Date  of  con- 
tract. 


Johnston     &,    Townsend,   Somers  <  Dec.  23, 1892 

Point,  N.  J.  I 

Townsend     &    Johnston,   Somers    Mar.  22, 1804 

Point,  N.  J. 


Subject  of  contract. 


RemoTal  of  ledge  in  woatem  ap- 
proach to  channel. 

Benioval  of  ledge  in  western  ap- 
proach to  channel. 


Price. 


4  $13. 35 
tl3.25 


*  Contract  completed.    tPor  cubic  yard  in  place. 

The  benefits  derived  from  the  iniprovomont  are  not  local,  the  thoron^hfaro  belnc 
used  by  coastwise  vessels  both  as  a  harbor  of  refuge  and  as  a  sheltered  route  in  bad 
weather.  It  is  therefore  impracticable  to  obtain  accurate  commercial  statistice. 
The  number  of  vessels  passing  through  the  reach  annnally  has  been  estimated  to  be 
as  great  as  2,500. 


A  4. 

IMPROVEMENT  OF  NARRAGUAGU8  RIVER,  MAINE. 

The  part  of  the  river  to  which  the  project  of  improvement  applies  is 
that  near  the  mouth  and  at  the  head  of  Narragnagus  Bay,  below  the 
village  of  Millbridge.  The  river  is  navigable  for  small  vessels  as  far 
up  as  Cherryfield,  6  miles  above  Millbridge. 

Before,  the  improvement  was  commenced  the  depth  over  the  bar  at 
the  mouth  of  the  river  was  less  than  G  feet  at  mean  low  tide  and  less 
than  4  feet  at  extreme  low  tide. 

From  Millbridge  to  Cherryfield,  the  head  of  navigation,  a  distance  of 
about  5  miles,  the  navigfition  was  obstructed  by  bowlders  and  ledges. 

The  following  ai)propriations  have  been  made: 

For  improvement  above  Millbridge: 

ActofMarch  3,  1871 $12,000 

Act  of  June  10,  1872 10,000 

For  improvement  of  river  from  its  mouth  to  Millbridge: 

Act  of  August  5, 1886 10,000 

Act  of  August  11,  1888 - 10,000 

Act  of  September  19,  1890 7,500 

Actof  July  13,  1892 7,500 

Total 57.000 

The  original  project  provided  only  for  the  betterment  of  navigation 
above  Millbridge  by  the  removal  of  obstructions,  such  as  mill  waste, 
sunken  bowlders,  and  pi-ojecting  ledges,  and  tl](^g|^gg^f^8tructioii  of  an 
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iron  spindle  on  Half  Tide  Eock.  This  work  was  completed  in  1874,  the 
amount  expended  being  $22,000  (the  first  two  appropriations).  The 
resulting  improvement  is  said  to  have  been  of  great  benefit  to  naviga- 
tion. 

A  second  project  for  the  improvement  of  the  river  below  Millbridge 
Avas  submitted  in  1880,  but  no  appropriation  was  made  until  1886. 

The  project  for  the  improvement  of  this  part  of  the  river  has  for  its 
object  the  dredging  of  a  channel  not  less  than  200  feet  wide  from  deep 
water  in  l^arraguagus  Bay  to  the  place  known  as  "Deep  Hole,''  where 
vessels  anchor  in  bad  weather,  the  depth  to  be  11  feet  at  mean  low 
Tvater  as  far  up  as  Long  Point,  and  from  thence  to  "  Deep  Hole"  to  be 
9  feet. 

The  mean  range  of  the  tides  is  11.2  feet. 

The  estimated  cost  of  this  improvement  was  $50,000. 

The  expenditures  under  the  last  project,  up  to  June  30, 1893,  amounted 
to  $27,543.72.  At  that  date  there  had  been  dredg^  an  11-foot  chan- 
nel from  the  deep  wjiter  in  the  bay  in  toward  the  new  steamboat  wharf 
90  feet  wide,  with  a  space  in  front  of  the  wharf  300  feet  wide.  From 
tbe  new  steamboat  wharf  to  the  old  one  near  Long  Point  the  channel 
was  100  feet  wide,  with  a  turning  basin  in  front  of  the  old  wharf  300 
feet  wide. 

The  exiMjnditures  during  the  fiscal  year  ending  June  30,  1894, 
amounted  to  $15.68.  No  work  was  in  progress  during  the  year.  Pro- 
posals for  dredging  were  opened  October  3, 1892,  aud  again  November 
16, 1892,  but  each  time  all  bids  were  rejected,  the  prices  being  high. 
Tlie  work  will  be  again  advertised. 

The  improvement  is  in  the  collection-  district  of  Machias.  The  nearest  port  of 
entry  ia  MacliiaB.  The  nearest  lif^ht-honso  is  Narragnagus  Light- House,  <m  Pond 
Island. 

Money  statement. 

Jnly  1, 1893,  halance  unexpended $7, 456. 28 

Juno  30,  1894,  amount  expended  during  fiscal  year 15.  68 

Jaly  1, 1894,  balance  unexpended 7,440.60 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  canbe  profitably  expended  in  fiscal  year  ending  June  30, 1896    15, 000. 00 
Submitted  in  compliance  \yith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEHCIAI.  STATISTICS. 

Receipts  and  shipmenta. 


Articles. 


Coal 

Kiflh  and  aalt 

"RiAem  and  leather . . 

:BsKy 

Ifxkrdwaro  and  iron. 

Lnmber 

:Mi«ceIlaneeiu 

Stooe  and  siliea 


Total. 


1891. 


Tom. 
1,200 
1,582 
675 


38.077 
4;  725 
2,500 


48,959 


1892. 


Tons. 
2,000 


300 

1.500 

30.000 

7,000 

4,500 


45,300 


1893. 


Tons. 

1,500 

400 

800 

75 

2,000 

50,000 

2,000 

3.500 


60,875 


Xbere  arrived  during  the  calendar  year  1893,  steatncrs,  coastwise,  average  draft, 
7  feet;  tonnage,  300,000.  Sailing  vessels,  co:)stwise,  average  draft,  9  feet;  tonnage, 
30,000.     Vessels  for  refuge  only,  tonnage,  15,000. 
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As. 

BREAKWATER    FROM    MOUNT    DESERT    TO    PORCUPINE    ISLAND,   BAR 

HARBOR,  MAINE. 

The  anchorage  in  front  of  the  town  of  Bar  Harbor,  Mount  Desert 
Island,  Maine,  as  well  as  the  wharves  at  which  steamers  make  their 
landings,  is  exposed  to  the  seas  from  southerly  and  southeasterly  direc- 
tions. In  southerly  gales  the  anchorage  is  insecure,  and  the  landing  of 
passengers  and  freight  at  the  wharves  is  difficult  at  such  times.  The 
number  of  people  that  visit  Bar  Harbor  in  the  summer  is  large,  but 
the  amount  of  freight  delivered  and  shipped  is  comparatively  small 
The  anchorage  is  used  chiefly  by  yachts.  There  are  neither  factories 
nor  quarries  on  this  part  of  the  island,  and  the  trade  is  chiefly  in  supplies 
of  all  kinds  for  summer  visitors. 

The  original  project  was  the  construction  of  a  riprap  breakwater 
from  the  westerly  side  of  Round  Porcupine  Island  to  Dry  Ledge  and 
thence  in  a  direct  line  to  a  point  near  the  shore  of  Mount  Desert  Island. 
In  December,  1890,  it  was  proposed  to  slightly  change  the  direction  of 
the  part  of  the  breakwater  west  of  Dry  Ledge,  so  that  the  westerly  end 
would  bo  somewhat  farther  to  the  southward. 

In  January,  1893,  the  project  was  again  amended  and  now  provides 
for  the  construction  of  a  breakwater  on  the  direct  line  first  proposed, 
but  somewhat  shorter,  terminating  at  a  distance  of  about  600  feet  from 
the  low- water  line  on  Mount  Desert  Island,  the  structure  to  be  built  to 
the  level  of  mean  high  tide,  with  slopes  of  1  on  1,  and  a  width  of  20 
feet  on  top  throughout  its  entire  length.  This  construction  will,  it  is 
believed,  answer  all  needful  requirements  at  this  locality  and  at  a  total 
cost  not  much  more  than  one  half  that  of  the  project  of  1890. 

The  estimated  cost  of  the  project  as  it  now  stands  is  $420,200. 

The  following  appropriations  have  been  made: 

Act  of— 

Aiifrnst  11, 1888 $50,000 

September  19,  1890 50,000 

July  13,1892 50,000 

The  expenditures  to  June  30,  1893,  amounted  to  $53,535.92.  Up  to 
the  latter  date  the  entire  quantity  of  stone  placed  in  the  work  amounted 
to  52,089  tons.  That  part  of  the  breakwater  between  Porcupine  Island 
and  Dry  Ledge  was  completed,  and  9,921  tons  of  stone  had  been  depos- 
ited in  the  work  west  of  Dry  Ledge. 

The  expenditures  during  the  past  fiscal  year  were  $47,534.60,  making 
the  total  expenditures  8101,070.52. 

At  the  close  of  the  fiscal  year  1893  work  was  in  progress,  under  con- 
tract, on  that  part  of  the  breakwater  west  of  Dry  Ledge.  The  con- 
tract was  completed  early  in  October,  1893,  the  entire  quantity  of  stone 
delivered  under  the  contract  being  49,258  tons;  the  breakwater  west 
of  Dry  Ledge  was  at  that  time  completed  to  full  section  for  a  distance 
of  325  feet. 

November  22,  1803,  a  contract  for  continuing  the  construction  of  the 
breakwater  was  made  with  William  S.  White,  of  Rockland,  Me.,  at  97 
cents  per  ton,  about  50,000  tons  of  stone  to  be  deposited.  The  con- 
tractor commenced  late  in  April,  1894,  and  at  the  close  of  the  fiscal 
year  about  one-half  the  amount  of  stone  covered  by  the  contract  had 
been  deposited  in  place. 

Bar  Harbor  is  iu  the  collection  district  of  Freuchinan  Bay.  The  nearest  port  of 
entry  is  Ellsworth.     The  nearest  light-house  is  on  Egg  Rock.  3^  inile&-disLl^U 
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Money  statement 

July  1, 1893,  balance  unexpended $96,464.08 

Jane  30, 1894,  amount  expended  during  fiscal  year 47, 534. 60 

July  1, 1894,  balance  unexpended 48,929.48 

July  1, 1894,  outstanding  liabilities $24,450.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 24, 250. 00 

48,700.00 

July  1,1894,  balance  available 229.48 

{Amount  (estimated)  required  for  completion  of  existing  project 270, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  construction  of  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Maine,  October  SI,  189S, 


No. 


Xauio  and  address  of  bidder. 


From  Porcnpino  Ledge 
in  A  -westerly  direction 
(&0, 000  tons  of  stone). 


Townsend  Sc  Johnston,  Somcrs  Point,  N.  J 

Perkins  Sc  White,  Boston,  Mass 

Thomas  A .  Rowe,  Boston,  Mass 

James  Sc  Geyer,  Chelsea,  Mass 

WUIiam  S.  White,  RockUnd,  Me 


Price 
per  ton. 


$1.20 
.97 
1.03 
.97i 
.97 


Amount. 


$60,000 
48,500 
51, 600 
48,750 
48,500 


Contract  made  with  William  S.  White,  November  22,  1893. 

Abstract  of  contracts  for  construction  of  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Maine,  in  force  during  fiscal  year  ending  June  SO,  1894, 


No. 


Name  and  address  of  contractor. 


William  S.  White,  Rockland,  Me 
William  S.  White,  Rockland,  Me. 


Date  of 
contract. 


Jnne  1,1892. 
Nov.  22, 1892. 


Subject  of  contract. 


Price  for 
stone  per 
I      ton. 


Breakwater  west  of  Dry  Ledge ' 

BreakwatcrwestofPorcupineLedge.j 


$1.02 
.97 


*  Contract  completed. 


COMMERCIAL  STATISTICS. 


It  was  impracticable  to  obtain  a  definite  statement  in  tons  of  articles.     The  fol- 
lowing letter  has  been  received : 

February  27,  1894. 
Sir  :  In  answer  to  yonr  letter  I  inclose  a  list  of  steamers  that  arrived  at  Bar  Har- 
bor daring  the  season  from  March  to  November.    There  are  many  tons  that  arrived 
there  in  the  shape  of  yachts  and  steamers  that  came  down  for  a  season,  but  can  not 
give  you  figures  on  that.    The  list  is  what  we  call  the  regular  line  for  business. 
Respectfully, 

John  D.  Hopkins, 

Collector, 
Lieut.  Col.  Peter  C.  Hains. 


ENO  9't- 
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Arrivals  and  departures. 


Stoamera. 


Sappho 

Sebcnoa  

Silver  Star 

Golden  Kod... 
Mount  Desert 
Frauk  Jones.. 

Sedgwick 

Cimbria 

Winthrop 

CretMlmore 

Sorrento 


275.56 
89.12 
75.50 
71.16 

457. 16 
1,634.42 

155.52 

280.14 

1,442.87 

10.43 

49.36 


Xet  tona. 

Trips. 

137.78 

5daUy. 

44.56 

2  daily. 

43.95 

5  daily. 

92.57 

2  daily. 

283.85 

1  daily. 

1,078.65 

2  per  week. 

84.28 

3  per  «'e«k. 

247.42 

3  per  week. 

1,019.34 
11.11 
24.68 

1  per  week. 

A  6. 


IMPROVEMENT  OP  BAGADUCE  RIVER,  MAINE. 

The  Bagaduce  is  a  small  stream  that  empties  into  Penobscot  Bay  at 
Castine,  Me.  The  upper  part  of  the  river  divides  into  two  branches, 
one  called  Northern  Bay  and  the  other  South  Bay. 

Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of  water  of 
about  700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare 
at  low  tide.  There  is  a  narrow  channel  from  Bridges  Point  to  Bowdens 
Wharf,  which  had  a  depth  of  less  than  2  feet  and  is  obstructed  by  ledges 
near  Winslows  Island.  The  South  Bay  is  obstructed  by  ledges  at 
Johnsons  Narrows. 

A  project  for  the  improvement  of  the  Northern  Bay  was  adopted  in 
1890,  which  has  for  its  object  the  securing  of  a  channel  100  feet  wide 
and  6  feet  deep  at  mean  low  tide  from  Bridges  Point  to  Bowdens  Wharf, 
at  an  estimated  cost  of  $45,000. 

It  is  also  intended  to  remove  a  small  quantity  of  rock  obstructing  the 
South  Bay  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,875. 

The  mean  range  of  tides  is  about  9.5  feet. 

The  following  appropriations  have  been  made  : 

Act  of— 

August  11, 1888 $3,000 

September  19,1890 4,000 

July  13,1892 5,000 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1893, 
amounted  to  $219.72.    No  work  had  been  done. 

The  expenditures  during  the  year  ending  Juno  30,  1894,  were 
$11,780.28,  making  the  total  expenditures  $12,000. 

During  July,  1893,  under  contract  with  Edgar  P.  Lovering,  of  Boston, 
Mass.,  the  work  of  dredging  the  channel  wa&  commenced,  and  was 
continued  until  the  21st  of  the  following  November,  when  the  funds 
were  exhausted.  Under  this  contract  30,052  cubic  yards  of  material 
were  dredged,  and  506 J  tons  of  large  bowlders  removed.  The  contract 
prices  were  25  cents  per  cubic  yard  for  the  dredging,  and  $3  per  ton  for 
removing  the  bowlders.  The  channel  was  dredged  its  entire  length  for 
a  width  of  40  feet,  but  the  full  projected  depth  was  not  obtainckl 
throughout.  There  is  now  an  available  depth  of  about  2  feet  more  than 
before  the  improvement  was  commenced. 

The  improvement  is  in  the  collection  district  of  Castine.  The  nearest  port  of  entry 
is  Castine,  at  the  mouth  of  the  river.    The  nearest  light-house  is  at  Dice  Head. 
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Money  statement. 

July  1, 1893,  balance  unexpended $11,780.28 

June  30, 1894,  amount  expended  during  fiscal  year 11, 780. 28 

{Amount  (estimated)  required  for  completion  of  existiujE:  project 34,  875.  (.0 
Amountthatcanbeprofitably  expended  in  fiscal  year  en  dins  June  30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cIyII  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

Receipts  and  Shipments, 


Articles. 

1891. 

1892. 

1893. 

Bricks    

Torn. 

0,000 

2,200 
150 
250 
150 

8,000 

15,300 

150 

2,800 
300 

6,000 

Tons. 

7,600 

2,350 
150 
300 
300 

9,000 

17,000 

200 

3,500 
400 

5,400 

Ton*. 
8,000 
2,300 
200 

Coal : 

OottOD  .................................................................. 

Farm  produce 

400 

Fish 

250 

Grain 

9,  COO 

Gcnoral  mercliandiso 

18,000 

Ice 

250 

T/Himbfl**  -- r  - ,  *  ,  -  -  r  -   ■,  -        t  -  - 

5,000 
400 

Liime,  cement,  etc 

Wood 

5,500 

Total 

41,300 

46, 100 

49,o00 

Most  of  the  above  is  landed  and  shipped  from  Castine,  at  the  mouth  of  the  river. 


A  7. 

IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

A  survey  of  the  Penobscot  River  was  made  iii  1867  under  the  pro- 
visions of  the  act  of  Congress  approved  June  23, 1866.  The  naviga- 
tion at  that  time  was  obstructed  by  rocks,  ledges,  and  mill  waste,  giv- 
ing at  mean  low  tide  only  about  8  feet  of  water  and  a  narrow,  tortuous, 
and  uncertain  channel.  At  Bangor  the  depth  was  only  about  6  feet  at 
lowest  stages,  while  numerous  rocks  and  ledges  made  navigation  dan- 
gerous. Colonel  Thom,  under  whose  direction  the  survey  was  made,  sub- 
mitted an  estimate  for  two  projects  of  improvement,  one  giving  a  chan- 
nel 160  feet  wide  and  12  feet  deep  at  extreme  low  tide,  up  as  far  as 
Bangor,  at  an  estimated  cost  of  $125,000,  and  another  with  a  depth  of 
18  feet  at  extreme  low  tide,  at  an  estimated  cost  of  $665,000. 

The  improvement  of  navigation  was  not  undertaken,  however,  until 
1870,  when  the  first  appropriation  was  made.  Work  on  the  12-foot 
project  was  then  systematically  undertaken  and  was  continued  until 
1880,  under  the  several  appropriations  made  by  Congress.  The  original 
project  was  amended  several  times  during  this  period.  This  was  ren- 
dered necessary  by  the  discovery  of  shoals  where  before  they  were  not 
known  to  exist,  and  by  work  being  ordered  by  Congress  which  was 
not  included  in  the  original  estimates.  In  1876  the  project  was  amended 
so  as  to  provide  for  a  depth  of  11  feet  at  extreme  low  tide,  and  as  thus 
amended  it  was  completed  in  1880.    The  expenditures  up  to  that  time 

Digitized  by  V^OOQ iC 


600         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

amounted  to  $198,000,  and  had  resulted  in  straightening,  deepening, 
and  widening  the  channel  through  the  several  shoals  and  bars  at  Ban- 
gor and  for  a  distance  of  about  3^  miles  downstream,  giving  it  a  width 
of  200  feet  and  a  depth  of  not  less  than  11  feet  at  extreme  low  tide,  or 
14  feet  at  mean  low  stages;  also  in  breaking  up  and  removing  all  the 
sunken  ledges  and  bowlders  in  the  harbor  of  Bangor,  some  outside  the 
main  channel,  down  to  the  level  of  the  general  bed  of  the  river,  includ- 
ing Independence  Rock,  Gulliver's  Bock,  ledge  near  the  steamboat 
wharf,  and  those  near  Dole's  Wharf,  Green's  Pier  Ledge,  and  a  ledge 
outside  of  it,  the  ledges  and  bowlders  in  front  of  the  wharves  at  High 
Head,  and  also  the  removal  of  the  shoal  at  Bucksport,  known  as  the 
Middle  Ground,  on  which  there  had  formerly  been  only  4  feet  of  water 
at  mean  low  tide. 

Ko  further  work  was  done  on  the  Penobscot  Biver  until  1883,  when 
a  new  survey  was  made  by  Col.  Blunt,  under  the  provisions  of  the 
river  and  harbor  act  of  1882.  He  reported  that  the  improvements  made 
were  satisfactory,  as  far  as  they  went,  but  the  increasing  commerce 
of  Bangor  demanded  additional  facilities.  He  submitted  a  project  for 
widening  the  channel  at  Bangor  100  feet,  making  it  300  feet  wide, 
and  for  widening,  straightening,  and  deepening  the  river  near  Crosbys 
Narrows,  at  an  estimated  cost  of  $75,000.  A  project  for  this  improve- 
ment was  adopted  in  1884  and  work  on  it  begun.  While  it  was  in  prog- 
ress the  river  and  harbor  act  of  1886  called  for  another  survey  of  the 
Penobscot  Biver  from  Bangor  to  Bucksport  Narrows.  This  survey  was 
made  in  1887,  under  the  direction  of  Lieut.  Col.  Jared  A.  Smith,  who 
submitted  a  project  January  11, 1888,  for  improving  the  river  from 
Winterport  to  Bucksport,  at  an  estimated  cost  of  $365,000.  The  proj- 
ect contemplated  the  securing  of  22  feet  at  mean  low  tide  between 
Bucksport  and  Winterport,  by  means  of  contraction  works  aided  by 
dredging.  The  estimated  cost  of  the  two  projects  combined  was  thus 
made  $440,000,  of  which  $85,000  had  already,  in  1888,  Jbeen  appro- 
priated. The  act  of  September  19, 1890,  appropriated  $25,000  and  pro- 
vided for  dredging  near  Sterns  Mill.  This  was  no  part  of  any  of  the 
projects  submitted,  but  was  ordered  by  Congress. 

In  the  river  and  harbor  act  of  September  19,  1890,  Congress  directed 
still  another  survey  to  be  made  of  the  Penobscot  Biver,  Maine.  This 
was  done  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  and  a 
report  was  submitted  which  was  published  as  House  Ex.  Doc.  No.  37, 
Fifty- second  Congress,  first  session.  The  works  of  improvement  sug- 
gested  in  this  report  are  to  still  further  widen  tbe  channel  at  Bangor 
on  the  Brewer  side  60  feet,  making  it  360  feet  wide,  keeping  the  same 
depth  as  before;  to  deepen  the  river  between  Winterport  and  Bucks- 
port  by  the  construction  of  jetties,  to  22  feet  at  mean  low  tide,  and  near 
Crosbys  Narrows  to  12  feet  by  the  same  means.  The  estimated  cost  of 
this  last  project  is  $202,000. 

The  general  project  under  which  the  improvement  of  the  Penobscot 
Biver  is  now  being  carried  on  may  be  stated  as  follows: 

To  widen  the  channel  at  Bangor  to  360  feet  and  a  depth  of  11  feet  at 
extreme  low  tide;  to  widen,  straighten,  and  deepen  the  channel  near 
Crosbys  Narrows  and  near  Sterns  Mill  to  a  depth  of  12  feet  at  extreme 
low  tide;  and  to  secure  a  channel  depth  of  22  feet  at  mean  low  tide 
between  Bucksport  and  Winterport,  the  estimated  cost  of  the  entire 
work  being  $440,000,  of  which  $150,000  has  been  already  appropriated. 

This  estimate  includes  the  cost  of  jetties  at  Frankfort  Flats  and 
High  Head  to  contract  the  waterway,  should  contraction  be  necessary. 
It  is  thought,  however,  that  as  the  deposit  of  sa\^d^^|^^ij^g^gby^ste 
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iuto  the  river  has,  in  a  large  measure,  been  stopped,  and  as  the  chan- 
nels at  these  places  were  obstructed  chiefly  by  this  material,  the  con- 
traction works  may  not  be  necessary.  The  channel  at  Frankfort  Flats 
was  dredged  in  1890  to  22  feet.  Subsequently  it  filled  up  on  the  sides  to 
some  extent,  the  full  depth  in  mid  channel  being  maintained.  A  recent 
survey  shows  that  it  has  scoured  out  again,  and  there  now  exists  a 
navigable  channel  not  less  than  600  feet  wide  and  22  feet  or  more  in 
depth  at  low  tide.  As  this  is  all  the  project  aims  at,  no  further  works 
of  any  kind  are  needed  at  Frankfort  Flats. 

The  channel  at  High  Head,  which  had  deepened  in  1891  from  natural 
causes,  subsequently  filled  up  to  some  extent,  so  that  it  became  advis- 
able to  dredge  a  channel  the  full  depth  and  width  called  for  by  the 
project.  A  recent  survey  shows  that  it  has  deepened  again  so  that 
there  is  an  available  depth  of  22  feet  at  low  tide,  though  the  channel 
is  not  as  wide  as  it  should  be. 

If  the  dredging  now  in  progress  at  High  Head  gives  as  good  results 
as  that  at  Frankfort  Flats  has  done,  and  there  is  every  reason  to  believe 
that  it  will,  no  further  work  on  this  section  of  the  river  will  be  neces- 
sary. Under  any  circumstances  it  is  believed  that  any  filling  that  may 
take  place  in  the  future  will  be  but  temporary.  A  slight  spring  freshet 
will  clear  it,  as  it  has  done  at  Frankfort  t^lats. 

The  construction  of  jetties  at  Frankfort  Flats  and  High  Head  should 
be  avoided  if  practicable  on  account  of  their  great  cost. 

Under  the  circumstances,  no  appropriation  is  asked  for  the  Penobscot 
River. 

The  following  appropriations  have  been  made  for  the  Penobscot  River : 

March  2, 1829  (for  survey) $300 

July  11,  1870  (at  Bangor  and  below 15,000 

March  3,  1871  (at  Bangor  and  below) 50,000 

June  10,  1872 40,000 

March  3, 1873 20,000 

June  23,  1874 20,000 

March  3,  1875  ($10,000  to  be  expended  at  or  near  Bucksport  Narrows) 25, 000 

August  14, 1876  ($4,000  to  bo  expended  at  or  near  Bucksport  Narrows) 10, 000 

June  18, 1878  ($2,^00,  or  so  much  thereof  as  necessary,  to  be  expended  at  or 

near  Bucksport  Narrows) 12,000 

March  3,  1879 6,000 

July  5,  1884  (for  Bangor  Harbor  and  Penobscot  River) 20, 000 

August  5,  1886  (for  widening  channel  at  Bangor  and  removing  obstructions 

near  Crosbys  Narrows) 15, 000 

August  11,  1888  ($20,000  to  be  expended  between  Bangor  and  Crosbys  Nar- 
rows, and  $30,000  between  Bucksport  and  Wiuterport) 50, 000 

September  19,  1890  (for  continuing  improvement  and  for   dredging   near 

Stems  Mill) 25,000 

July  13,  1892 40,000 

Total 348,300 

The  expenditures  under  the  various  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1893,  amounted  to  $302,510.45. 

The  results  accomplished  were  the  widening  and  deepening  of  the 
channel  at  Bangor  from  a  depth  of  C  feet  at  extreme  low  tide  to  11  feet, 
for  a  width  of  300  feet;  the  dredging  of  the  shoal  at  Sterns  Mill  to  12 
feet  and  of  the  shoal  just  below  Sterns  Mill  to  the  same  depth;  the 
removal  of  rocks,  ledges,  and  other  obstructions;  the  dredging  of  the 
shoal  near  Bucksport,  and  a  general  increase  in  depth  and  width  of 
channels  from  the  mouth  up  to  Bangor. 

The  expenditures  during  the  last  fiscal  year  were  $16,754.32,  making 
tlie  total  expenditures  for  the  work  $319,264.77. 

At  the  date  of  the  last  annual  report  the  work  of  widening,  by 
dredging,  the  channel  at  Bangor  to  360  feet  had  been  commenced  under 
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a  contract  witb  Martin  V.  B,  Mower.  The  contract  was  completed  late 
in  November,  1893.  The  total  quantity  of  material  dredged  was  43,780 
cubic  yards,  scow  measurement. 

It  was  found  that  some  shoaling  had  taken  place  in  the  channel  at 
Bangor,  and  on  March  5, 1894,  proposals  were  opened  for  dredging 
about  15,000  cubic  yards  at  Bangor  and  about  75,000  cubic  yards  at 
High  Head,  just  above  Bucksport,  making  the  full  projected  depth  of 
22  feet  at  mean  low  tide  at  the  latter  place.  The  bids  were  considered 
high  and  were  all  rejected,  and  the  work  readvertLsed.  Proposals  were 
again  opened  April  21, 1894,  and  a  contract  was  made  under  date  of 
May  9,  1894,  with  Lynn  Dredging  Company,  of  Lynn,  Mass.,  at  36 
cents  per  cubic  yard  for  the  work  at  Bangor  and  15J  cents  per  cubic 
yard  for  that  at  High  Head.  The  work  was  commenced  about  the  1st 
of  June  and  was  in  progress  at  the  close  of  the  year. 

Bangor^  at  the  head  of  navigation,  is  a  port  of  entry. 

Money  statement, 

July  1, 1893,  balance  unexpended $45,789.55 

June  30, 1894,  amount  expended  during  fiscal  year 16, 754. 32 

July  1, 1894,  balance  unexpended 29, 035. 23 

July  1, 1894,  outstanding  liabilities $500. 00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 17, 025. 00 

17,525.00 

July  1, 1894,  balance  available 11,510.23 

(  Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  Penobscot  JRiver,  Maine,  March  5,  1894. 


No. 

Name  and  address  of  bidder. 

Bangor  Harbor 
(15,000  cubic  yards). 

High  Head  (75.000 
cubic  yards.) 

TotRl. 

Price  per 
cu.  yard. 

Amount 

Price  per 
cu.  yard. 

Amount. 

1 

Lyiiu  Dredging  Company,  Lynn,  Mans 

Charles  H.  Souther,  Boston,  Mass 

Cents. 
38 

40 
45 

• 

$5,700 
6,000 
6,300 
6,105 
6,750 

Cents. 

^3 

18 

19.1 

20 

$13,125 
14,250 
13,500 
14,325 
15.000 

$18,825 
20,250 

8 

Moore  &  Wright,  Portland,  Me 

19,800 

4 
5 

Charles  W.  Anthony,  Fall  River,  Mass 

Aiigiistns  R-  Martin,  Roston,  Mass. ...  ^ .,,.,, - 

20,430 
21,750 

All  bids  rejected  as  being  too  high. 

Abstract  of  proposals  for  dredging  in  Penobscot  Biverj  Maine,  April  21,  1894. 


No. 

Name  and  address  of  bidder. 

Bangor  Harbor 
(15,000  cubic  yards). 

High  Head  (75,000 
cubic  yards). 

Total. 

Price  per 
cu.  yard. 

Amount. 

Price  per 
cu.  yard. 

Amount. 

1 
2 

Charles  W.  Anthony,  Fall  River,  Mass 

Lynn  Dredging  Company,  Lynn,  Mass 

Cents. 

$6,805 
5,400 

Cents. 

$12,975 
11,625 

$18,780 

Contract  made  -with  Lynn  Dredging  Company  May  9,  1894. 
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Abstract  of  contracts  for  improving  Penohscot  River,  Maine ^  in  for/ce  during  fiscal  year 

ending  June  30, 1894. 


No. 

Kameand  address  of  contractor. 

Date  of  con- 
tract. 

Subject  of  contract. 

Price  per 
cu.  yard. 

*1 

Martin  V. B.  Mower,  Lynn,  Mass. 
Ljun  Dredging  Company,  Lynn, 

Feb.  2,1803. 
May  9,1894. 

Dredging  channel 

CenU. 
32 

2 

r  Dredgipg  channel  in  Bangor  Har- 
I     bor. 

I 'Dredging  channel  at  High  Head, 
\    above  Buckaport. 

36 
15i 

^  Contract  completed. 


COMMERCIAL   STATISTICS. 

Iteceipts  and  shipments. 


Articles. 


AsheR 

Bricks 

Brimstone 

Coal 

Farm  produce 

Fish  an d  oysters 

Flour  and  grain 

Fertilizer  and  plaster  rock 

General  merchandise 

Hay  and  wood 

Iron,  castings,  etc 

Ice 

Lime  and  cement 

Lumber 

Laat  blocks 

Mending  sand  and  potters*  clay . . . 

Miscellaneous 

Molasses  and  salt 

Oil 

Pa\'ing  stone,  granite,  and  slate. 


1891. 


Torn. 

500 

8,575 


104,113 

2,025 

107 

11,805 

1,400 

51, 333 

72, 220 

505 

270, 000 

568 

320, 000 


53.728 
1,841 
2,500 

30. 500 


Total 1  931,780 


1892. 


Tont. 

500 

3,266 

500 

115,  000 

2,000 

200 

6,325 

2,000 

52, 209 

12,647 

840 

181,000 

4,350 

294,683 

400 

1,000 


2,701 

3,094 

32,300 


1893. 


Tons. 

573 

2,840 

535 

120,000 

2,300 

240 

6,840 

2,140 

53,420 

13,000 

12,600 

90,000 

4,400 

223.332 

400 

1.200 

700 

1,771 

3,594 

26,000 


714,935  !   565.887 


Xumber  of  vessels  arriving  in  calendar  year  1893. 


Vessels. 

Kuraber. 

Tonnage. 

Steamers,  coastwise,  drawing  10  feet  or  more 

720 
530 

13 
788 
954 

31 

259, 200 

Stc^Auicra.  coastwise  drawintr less  than  10  feet 

79,650 
8  425 

Sailing  vessels,  foreign  drawing  10  foot  or  more - 

Sailing  vessels,  coastwise,  drawing  10  feet  or  more 

237,076 

Sailing  vessels,  coastwise,  drawing  less  than  10  feet 

95.460 

Barges,  drawing  10  feet  or  more 

9,300 

A  8. 


IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

Before  the  improvement  was  begun  the  harbor  was  not  deep  enough 
to  accommodate  the  steamers  and  other  vessels  that  visited  the  port. 

Near  Lane's  Wharf  there  was  a  shoal  on  which  the  depth  was  only 
about  4  feet  at  mean  low  tide,  but  it  deepened  toward  the  mouth  of  the 
harbor. 
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A  survey  was  made  of  the  harbor  in  1875  and  a  report  submitted. 
As  a  result  of  the  survey  it  was  ascertained  that  to  so  improve  the  har- 
bor as  to  afford  a  safe  anchorage  for  shipping  in  all  storms,  and  have  a 
suitable  depth  for  the  several  steamers  and  other  vessels  that  touch 
and  lie  there  in  all  stages  of  the  tide,  would  require  the  removal  of  cer- 
tain shoals  and  the  construction  of  a  breakwater  or  breakwaters  at  the 
entrance  to  the  harbor.  The  estimated  cost  was  $347,000.  The  dredg- 
ing alone  was  estimated  to  cost  $35,000.  The  latter  was,  in  1876,  the 
project  adopted.    The  construction  of  the  breakwaters  was  abandoned. 

The  project  contemplated  dredging  the  lower  part  of  the  shoal  to  12 
feet  at  low  tide  between  the  channel  and  the  wharf  line  as  far  up  as 
the  wharf  of  the  Boston  and  Bangor  line  of  steamers,  and  from  thence 
between  the  channel  and  the  wharf  line  up  to  near  Lane's  Wbarf  to  10 
feet  at  low  tide.  That  project  was  completed  in  1879,  at  a  cost  of 
$22,000. 

A  new  survey  or  examination  of  the  harbor  w^as  ordered  in  the  river 
and  harbor  act  of  August  11, 1888.  This  was  made,  and  a  new  project 
adopted  in  1890.  The  new  project  proposes  to  dredge  a  channel  from 
the  deep  water  at  the  entrance,  to  the  upper  harbor  250  to  300  feet  wide 
and  15  feet  deep  at  mean  low  tide^  to  dredge  an  area  8  feet  deep  on  the 
north  side  of  the  harbor,  so  that  vessels  of  that  draft  can  reach  the 
wharf  in  front  of  Pierce's  ice  house  and  mills  at  low  tide;  to  dredge  an 
area  on  the  south  side  of  the  channel  to  a  depth  of  13  feet  at  mean  low 
tide,  to  accommodate  vessels  touching  at  the  Boston  and  Bangor  Steam- 
boat Company's  Wharf.  The  estimated  cost  of  the  new  project  is 
$52,000. 

The  following  appropriations  have  been  made: 

Act  of — 

August  U,  1876 $5,000 

June  18,  1878 12,000 

March  3,  1879.: 5.000 

Juno  14, 1880 3,000 

September  19,  1890 10,000 

July  13,  1892 10,000 

Total 45,000 

The  total  expenditures  on  Belfast  Harbor  up  to  June  30, 1893,  were 
$35,026.05.  At  that  date  the  8-foot  dredging  near  Pierce's  Wharf  had 
been  completed,  and  dredging  at  the  channel  of  entrance  was  in  pro- 
gress under  a  contract  with  Hamilton  &  Sawyer. 

The  expenditures  during  the  last  fiscal  year  were  $9,973.95,  making 
the  total  expenditures  for  this  improvement  $45,000.  By  the  middle  of 
July,  1894,  the  dredging  at  the  entrance  was  brought  to  a  close,  40,040 
cubic  yards  of  material  in  all  having  been  dredged,  which  was  all  that 
the  funds  would  allow,  making  the  full  depth  of  15  feet  at  mean  low 
tide  for  a  width  of  from  125  to  225  feet. 

Belfast  is  in  the  collection  district  of  Belfast.  The  nearest  light-house  is  Dice 
Head,  near  Castine. 

Money  statement. 

July  1,  1893,  balance  unexpended $9, 973. 95 

June  30,  1894,  amount  expended  during  fiscal  year 9, 973. 95 

{Amount  (estimated)  required  for  completion  of  existinff  project 32, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 

Receipts  and  shipmenU, 


Articles. 

1801. 

1892. 

1893. 

Coal 

Tons. 

10, 710 

910 

1.500 

6,029 

7,127 

20,112 

3,400 

13.000 

1,325 

7,000 

980 

Tons. 

10, 800 

915 

3,000 

5,000 

7,450 

21,200 

2,900 

8,000 

1,410 

0,000 

850 

Tons. 
10,900 
820 

Farm  nrodnco. ......................................................... 

Fertilize    

3,000 

Grftin       •       -      ••  ....•••......-.•• 

5,300 

Hay      

3,00J 

General  merchandise 

20,200 

Lumber. 

2,500 

Ice           

5,000 

Ti-iro^  -- --- -• ...... ......... ... 

1,200 

Stone 

5,200 

Wood        

750 

Total 

71, 093 

67,525 

58, 470 

A  9. 

IMPROVEMENT  OF  HARBOR  AT  CAMDEN,  MAINE. 

A  survey  was  made  of  Camden  Harbor  in  1872  with  a  view  to  the 
improvement  of  its  navigation,  which  prior  to  that  time  had  been 
obstructed  by  the  shoalness  of  the  water  over  nearly  all  of  its  area, 
there  being  less  than  12  inches  depth  over  the  most  of  it. 

The  first  project  was  for  regulating  the  entrance  by  dredging  between 
the  two  principal  steamboat  wharves,  which  were  located  on  opposite 
sides  of  the  entrance;  dredging  a  channel  about  1,500  feet  long,  100 
feet  wide,  and  7  feet  deep  at  mean  low  tide  from  the  entrance  up  to  the 
head  of  the  wharves  on  the  easterly  side  of  the  harbor,  and  a  channel 
1,400  feet  long,  of  the  same  width  and  depth,  extending  up  to  the  head 
of  the  wharves  on  the  westerly  side  of  the  harbor.  The  total  excava- 
tion required  was  about  90,000  cubic  yards  and  the  estimated  cost 
$33,000.  The  total  amount  actually  expended  on  the  project  was 
830,000,  and  with  the  expenditure  of  this  amount  the  project  was  com- 
pleted in  1876. 

In  the  harbor  and  river  act  of  1886  a  new  survey  of  Camden  Harbor 
was  ordered.  This  was  made  in  1887,  and  a  project  submitted  for  fur- 
ther improvement  of  the  harbor.  The  dredged  channels  which  had 
been  made  under  prior  appropriations,  though  they  had  not  filled  up 
to  any  appreciable  extent,  were  not  deep  and  wide  enough  to  accom- 
modate the  increasing  commerce.    The  new  project  contemplates: 

(1)  The  dredging  of  an  area  at  the  entrance  to  the  harbor,  and  near 
the  Boston  Steamboat  Wharf,  to  a  depth  of  12  feet  at  mean  low  tide; 

(2)  the  dredging  of  an  area  at  the  entrance,  so  as  to  afford  more  easy 
access  to  the  harbor,  to  a  depth  of  10  feet  at  mean  low  tide;  (3)  the 
dredging  of  a  channel  along  the  wharf  line  on  the  west  side  of  the  har- 
bor as  far  up  as  Alden's  Wharf  to  a  depth  of  10  feet,  and  from  thence 
up  to  the  anchor  factory  and  to  Derow's  shipyard  to  a  depth  of  5  feet 
at  mean  low  tide;  (4)  the  dredging  of  a  channel  on  the  east  side  nearly 
up  to  Gilkey's  Wharf  to  a  depth  of  10  feet,  and  from  thence  up  to 
Dailey's  shipyard  to  a  depth  of  5  feet  at  mean  low  tide.  These  chan- 
nels are  to  be  about  60  feet  wide  at  the  upper  end,  where  the  depth  is 
to  be  5  feet,  and  about  100  feet  wide  whore  the  depth  is  to  be  10  feet. 

The  removal  of  the  middle  ground — that  is,  the  space  between  the 
two  channels — though  desirable,  was  not  regarded  as  an  essential  part 
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of  the  project,  and  was  not  to  be  undertaken  until  the  other  parts  had 
been  completed.    Subsequently  its  removal  was  included  in  the  project. 

The  estimated  cost  of  the  entire  work  was  $00,000. 

The  following  appropriations  have  been  made : 

Act  of— 

March  3, 1873 $10,000 

June  23, 1874 10,000 

March  3, 1875 10,000 

August  11, 1888 5,003 

September  19, 1890 6,000 

July  13, 1892 12,000 

Total 53,000 

The  expenditure  of  the  first  three  appropriations  resulted  in  giving 
a  good  entrance  to  the  harbor,  and  two  channels,  one  on  each  side 
along  the  lines  of  wharves,  not  less  than  C  feet  deep  at  mean  low  tide. 

The  total  expenditures  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1893,  inclusive  of  both  projects,  amounted  to  $41,041.93.  As  a  result 
the  western  channel  had  been  dredged  to  a  depth  of  10  feet  at  mean 
low  tide  throughout  its  entire  length,  including  the  approach,  the  lat- 
ter to  a  width  of  125  feet  and  the  channel  itself  to  a  width  of  100  feet. 

The  expenditures  during  the  last  fiscal  year  were  $11,934.28.  Dredg- 
ing, under  contract  with  Hanulton  &  Sawyer,  was  commenced  July  21 
and  continued  until  October  16, 1893.  The  total  amount  dredged  was 
42,000  cubic  yards,  completing  the  work  of  dredging  the  channel  of 
entrance,  and  the  area  near  the  Boston  Steamboat  Wharf,  and  about 
400  feet  of  the  10-foot  channel  on  the  eastern  side  of  the  harbor.  After 
completion  of  the  dredging,  11  large  bowlders  which  obstructed  the 
entrance  were  removed  by  hired  labor,  at  an  expense  of  about  $550. 

Camden  is  in  the  collection  district  of  Belfast.  The  nearest  light-honso  is  on 
Negro  Island;  at  entrance  to  harbor. 

.  Money  statement, 

Jnly  1,  1893,  balance  unexpended $11, 958. 07 

June  30|  1894^  amount  expended  during  fiscal  year 11, 934. 28 

July  1,  1894,  balance  unexpended 23. 79 

July  1,1894,  outstanding  liabilities , 10.00 

July  1, 1894,  balance  available 13.79 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    37,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEBdAL  STATISTICS. 


The  receii)t8  and  shipments  for  the  calendar  year  1891  were  reported  as  45,575  tons. 
It  bas  been  impracticable  to  obtain  statistics  for  the  year  1893,  out  it  is  thought  the 
tonnage  did  not  materiaUy  differ  from  that  reported  for  1891. 


A  lO. 
IMPROVEMENT  OF  HARBOR  AT  ROCKLAND,  MAINE. 

The  location  of  Rockland  Harbor  is  such  that,  besides  accommodating 
its  own  commerce,  it  affords  a  convenient  refuge  for  large  numbers  of 
coasting  vessels.    When  the  project  for  a  breakwater  was  adopted  the 
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harbor  was  open  to  easterly  storms,  the  anchorage  was  unsafe,  and  the 
seas  often  broke  over  the  wharves. 

The  following  appropriations  have  been  made  for  the  improvement 
of  Itockland  Harbor: 

Act  of— 

June  14,  1880 $20,000 

August  2,  1882 40,000 

July  5, 1884 40,000 

August  5, 1886 22,500 

August  11,  1888 30,000 

September  19,  1890 37,500 

July  13, 1892 30,000 

Total 220,000 

The  project  as  originally  adopted  in  1881  provided  for  two  break- 
waters, one  starting  from  Southwest  Ledge,  in  the  harbor,  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet, 
the  other  starting  from  Jameson  Point  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $550,000.  The  top  of  each  break- 
water was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
•650,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the 
second  breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection. 

The  estimated  cost  of  the  new  project  was  $632,500,  this  being  inclu- 
sive of  the  cost  of  the  part  already  constructed. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  there  had 
been  expended  on  the  breakwater  the  sum  of  $199,136.45,  and  about 
220,054  tons  of  stone  had  been  placed  in  i)osition.  The  above  expenditures 
had  resulted  in  protecting  a  part  of  the  harbor,  giving  a  secure  harbor 
of  refuge  for  many  vessels  that  trade  near  this  port. 

During  the  fiscal  year  ending  June  30, 1894,  there  had  been  expended 
the  sum  of  $19,859.05. 

At  the  close  of  the  fiscal  year  1893  the  work  of  extending  the  break- 
water was  in  progress  under  a  contract  with  William  S.  White.  Oper- 
ations were  continued  until  the  close  of  August,  1893,  when  the  contract 
was  completed.  Thirty-seven  thousand  five  hundred  and  nineteen  tons 
of  stone  were  delivered  under  this  contract,  in  all,  building  about  236 
linear  feet  of  breakwater.  A  small  beacon  was  constructed  to  mark 
the  end  of  the  work.  The  total  quantity  of  stone  deposited  in  the 
breakwater  up  to  the  present  time  is  234,110  tons,  and  the  work  is  prac- 
tically completed  to  a  point  2,451  feet  from  the  shore. 

Money  statemenL 

July  1,  1893,  balance  unexpended $20,803.55 

June  30, 1894,  amount  expended  during  fiscal  year 19, 859. 05 

July  1, 1894,  balance  unexpended 1, 004. 50 

{Amount  (estimated)  required  for  completion  of  existing  project 412, 500. 00 
Amount  that  can  be  prolitabljr  expended  in  fiscal  year  ending  JuneSO,  189G  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.  j 
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COMMERCIAL  STATISTICS. 

lieceipU  and  ehipments. 


Articlea. 


1891. 


1882. 


1893. 


Brick,  cement,  and  sand. . 

Coal 

Fish  and  salt,  etc 

Grain  and  flour 

General  merchandise 

Hay  and  straw 

Lumber  and  sliip  timbers. 

Xdme....... 

Oil. 


Stone 

Sawdust  and  ashes 

Steel  rails,  iron  work,  and  castings  . 

Wood  and  cooperage 

Ice 


Total. 


Tont. 
3,897 

33,505 
2,509 
6,147 

07,579 


24.376 
160,000 


64,778 


70.237 
4.672 


433.760 


Tont. 

42,904 

42,480 

8,257 

9,620 

28,100 

413 

27,680 

97,785 

538 

74, 397 

6,071 

2,172 

188,388 


528,805 


Tom. 

36.614 

51,000 

9,908 

10,822 

64,035 

SOD 

29,lfi0 

130,  CC« 

6C5 

7,6(5 

5,4C4 

2,328 

188,500 

2,000 


638,568 


Xiimher  of  vessels  arriving  in   calendar  year  1893, 

Steamers,  coastwise: 

400  to  1, 500  tons  each 641 

25  to  400  tons  each 2,334 

Sailing  vessels: 

Foreign,  average  90  tons  each 609 

Coastwise  trade  : 4, 047 

For  refuge  only 1. 300 


A  II. 
IMPROVEMENT  OF  KENNEBEC  RIVER.  MAINE. 

Congress  recognized  the  importance  of  improving  the  Kennehec 
Eiver  as  early  as  1827,  when  an  appropriation  was  first  made.  Appro- 
priations aggregating  $18,500  were  made  between  1827  and  1852.  From 
1852  to  186(3  no  work  was  done  by  the  General  Government,  but  the 
citizens  of  Augusta  within  this  period  undertook  to  dredge  out  a  chan- 
nel above  Sheppards  Point,  and  they  improved  it  in  some  localities, 
but  the  material  was  not  removed  a  sufficient  distance  from  the  clian- 
nel,  and  from  that  and  other  causes  it  filled  up  again. 

The  act  of  June  23, 1866,  appropriated  $20,000  for  the  improvement 
of  the  upper  part  of  the  river  between  Sheppards  Point  and  Augusta, 
a  length  of  about  3  miles.  The  project  for  this  improvement  consisted 
in  removing  rocks  and  straightening  and  deepening  the  channel,  which 
was  obstructed  by  shoals,  to  a  depth  of  8  feet  up  to  Hallowell  and  7 
feet  from  thence  to  Augusta.  The  estimated  cost  was  $50,000.  The 
projected  width  of  channel  was  fixed  at  first  at  75  feet. 

In  1868,  after  a  survey  of  the  river  had  been  made  from  Augusta  to 
Gardiner,  the  project  was  amended  so  as  to  include  all  that  part  of  the 
river  from  Gardiner  to  Augusta,  and  the  width  fixed  at  100  feet.  The 
amended  project  was  estimated  to  cost  $80,000.  In  1871  the  project 
was  again  extended  by  act  of  Congress,  which  appropriated  $5,000  for 
improving  the  river  between  Gardiner  and  Richmond.  This  part  of 
the  river  it  was  proposed  to  improve  so  as  to  give  10  feet  at  low  tide 
up  to  Gardiner.    This  necessitated  the  removal  of  a  ledge  near  Nehum- 
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keg  Island,  of  ledges  and  bowlders  at  other  points,  the  dredging  of  a 
channel  through  the  Upper  Sands  Bar,  and  one  near  the  head  of  Swan 
Island. 

The  estimated  cost  of  this  additional  project  was  about  $13,000. 

By  July  1, 1872,  all  the  work  contemplated  in  the  various  projects  for 
improving'  the  Kennebec  from  Eichmond  up  to  Gardiner  had  been  com- 
pleted. There  were,  however,  several  rocks  in  the  main  channel  of  the 
river  at  Lovejoy  !N"arrows,  on  the  east  side  of  Swan  Island,  which  were 
a  source  of  danger  to  shipping.  One  of  them,  known  as  "  Half-tide 
Kock,"  had  been  excavated  to  a  depth  of  8  feet  at  low  tide,  but  as  this 
gave  only  about  13  feet  at  high  tide  it  was  not  sufficient  to  accommo- 
date commerce.  In  the  report  of  the  Chief  of  Engineers  for  1872  the 
removal  of  some  of  these  rocks  to  a  depth  of  12  feet  at  mean  low  tide 
was  suggested,  at  an  estimated  cost  of  $13,500.  A  survey  of  two  of 
the  ledges  was  made  in  1872^  when  it  was  found  they  were  larger  than 
was  expected,  so  that  the  estimate  was  increased  to  $30,603.61.  A  more 
accurate  survey  was  made  in  1874,  and  other  small  sunken  ledges  were 
found.  In  that  year  the  adopted  project  consisted  in  removing  Ledges 
III,  IV,  V,  and  Dry  Rock,  all  to  a  depth  of  12  feet  at  mean  low  tide. 
Ledge  1  (Half-tide  Rock)  had  been  completed  to  12  feet  in  Novem- 
ber, 1873,  and  Ledge  II  was  omitted  from  the  project,  as  the  removal 
of  Dry  Rock  seemed  to  render  the  removal  of  Ledge  II  unnecessary. 

In  1877  all  the  dangerous  rocks  in  Lovejoy  Narrows  had  been  removed 
to  a  depth  of  12  leet  at  mean  low  tide,  which  completed  all  projected 
improvements  in  the  Kennebec  River. 

No  further  work  was  done  on  the  river  until  1880,  when  a  survey  was 
made  in  obedience  to  the  requirement  of  the  harbor  and  river  act  of 
June  14, 1880,  of  Richmond  Harbor,  at  the  head  of  Swan  Island,  with  a 
view  to  its  improvement.  The  project  suggested  for  this  improvement, 
which  was  adopted  in  1881,  was  to  give  a  navigable  channel  not  less 
than  10  feet  deep  at  mean  low  water  on  the  shoals  at  the  upper  end  of 
Swan  Island  and  at  Hatchs  Rock,  about  2  miles  below,  and  11  feet  at 
the  lower  end  of  Swan  Island,  about  6  miles  below  the  town  of  Rich- 
mond. 

The  estimated  cost  of  the  project  was  $20,500.  This  project  was  com- 
pleted in  1883. 

In  the  river  and  harbor  act  of  1886  a  new  survey  of  the  Kennebec 
River  was  ordered  at  Bath,  and  from  Augusta  to  tbe  lower  end  of  Per- 
kins Island.  This  survey  was  made  in  1887,  and  a  new  project  for  the 
improvement  of  the  river  from  Bath  to  Augusta  was  submitted.  The 
project  submitted  consisted  in  removing  the  shoals  at  Beef  Rock,  at 
•Hatchs  Rock,  and  near  South  Gardiner  by  means  of  wing  dams  and 
training  walls,  and  dredging,  the  removal  of  rocks  at  Bath  and  at  Love- 
joy Narrows  by  blasting,  and  the  dredging  of  a  channel  through  the 
shoals  between  Augusta  and  Gardiner,  and  the  removal  of  the  old  piers 
of  the  bridge  at  Hallowell.  The  depths  were  to  be  as  follows:  At  Beef 
Bock  Shoal  12  feet,  at  Hatchs  Rock  9  feet,  at  Lovejoy  Narrows  18  feet, 
at  Upper  Sands  Bar  12  feet,  at  Hallowell  Shoal  10  leet,  and  from  thence 
to  Augusta  8  feet,  all  at  low  tide.  The  estimated  cost  of  the  entire 
project  was  $410^500.  In  1888,  an  appropriation  of  $75,000  having 
been  made  for  the  improvement  of  the  Kennebec  River,  a  project  for 
the  expenditure  of  the  appropriation  in  improving  Hatchs  Rock  and 
Beef  Rock  Shoals  was  approved.  Subsequently,  owing  to  dredging 
which  had  to  be  done,  and  which  was  not  contemplated  in  the  original 
project,  the  estimated  cost  of  the  entire  improvement  was  increased 
to  $428,500.    All  of  the  appropriation  made  by  act  of  September[^, 
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1890,  was  also  expended  on  Beef  Eock  and  Hatchs  Eock  Shoals  and 
tlie  removal  of  the  piers  of  the  old  bridge  at  Hallowell. 

In  August,  1892,  the  project  was  revised  and  a  general  project  for 
the  improvement  adopted,  as  follows :  For  a  channel  depth  of  13  feet 
up  as  far  as  Sands  Island ;  12  feet  from  thence  to  Hinckley  Shoal,  and 
10  feet  from  thence  to  Augusta;  a  steamboat  channel  9  feet  deep  west 
of  Swan  Island,  and  the  removal  of  old  bridge  piers  at  Hallowell,  all 
the  above  depths  being  referred  to  mean  low  tide.  The  estimated  cost 
of  the  revised  project  was  $388,500. 

The  aim  of  the  project  is  to  be  accomplished  by  dredging  and  con- 
traction works  at  Beef  Eock  Shoal,  Hatchs  Eock  Shoal,  and  Upper 
Sands  Bar;  dredging  alone  between  Gardiner  and  Augusta,  and  rock 
excavation  at  Lovejoy  Narrowg. 

By  the  river  and  harbor  act  of  1892,  $100,000  were  appropriated  for 
continuing  the  improvement,  with  a  provision  that  a  sum  not  exceed- 
ing $5,000  may,  in  tbe  discretion  of  the  Secretary  of  War,  be  exi)ended 
between  the  cities  of  Augusta  and  Waterville.  A  survey  of  the  part 
of  the  river  referred  to  (which  is  above  that  portion  covered  by  the 
existing  project)  was  made  in  1891,  and  the  report  printed  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1892  (pp.  541-550).  The 
amount  was  too  small  to  accomplish  any  material  benefit,  besides  which 
there  exists  at  Augusta  a  dam,  the  property  of  a  private  corporation, 
with  a  lock  through  which  vessels  must  pass  to  reach  the  upper  river. 
This  lock  should  become  the  property  of  the  United  States  before  tlie 
improvement  of  the  river  above  it  is  undertaken  by  the  National  Gov- 
ernment. The  amount  ($5,000)  made  available  by  the  act  of  1892  is 
held  for  future  allotment. 

The  following  appropriations  have  been  made: 


March  3, 1873 $12,000 

June23,  1874 12,000 

March  3, 1875 15,000 

March  3, 1881 10,000 

August  11, 1888 75,000 

September  19,  1890 50,000 

July  13,  1892 100,000 

Total 395,350 


March  2, 1827 $4,000 

Marchl9,  1828 3,500 

April23,  1830 5,000 

AuguBt30,  1852 6,000 

June  23,  1866 20,000 

March2,  1867 30,000 

April  10,  1869 14,  a50 

July  11, 1870 15,000 

March  3,  1871 15,000 

Juue  10,  1872 8,000 

The  total  expenditures  on  the  river  up  to  June  30,  1893,  were 
$310,208.39.    The  results  accomplished  may  be  stated  thus : 

Before  the  improvements  were  commenced,  the  main  channel  between 
the  foot  of  Swan  Island  and  Gardiner  (15  miles)  was  obstructed  by  a 
slioal  at  the  foot  of  Swan  Island,  with  only  10  feet  on  it  at  mean  low 
tide;  by  dangerous  ledges  in  Lovejoy  Narrows;  by  a  shoal  below  South 
Gardiner,  with  only  8  feet  of  water  on  it  at  mean  low  tide,  and  by  a 
ledge  in  the  channel  at  Nehumkeg  Island.  This  part  of  the  river  had 
been  improved  by  dredging,  contraction  works,  and  removal  of  ledge, 
so  as  to  give  a  good  channel  12  feet  deep  at  mean  low  tide  as  far  up  as 
Gardiner,  except  over  the  shoal  below  South  Gardiner.  A  channel 
was  dredged  through  this  shoal  to  a  depth  of  10  feet  at  mean  low  tide, 
but  gradual  filling  had  since  reduced  this  depth  to  9  feet. 

The  steamboat  channel  to  the  westward  of  Swan  Island  had  been 
improved  by  dredging  and  contraction  works  so  as  to  give  a  depth  of 
9  feet  at  mean  low  tide.  The  former  depth  over  the  shoals  was  but 
li  feet. 
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The  channel  between  Grardiner  and  Augusta  ((ii  miles)  was  obstructed 
by  shoals  with  a  depth  of  water  on  them  of  only  3  J  feet  at  low  summer 
tide.  This  depth  was  increased  to  7  feet  between  Gardiner  and  Hal- 
lowell,  and  G.^  feet  between  Hallowell  and  Augusta.  Gradual  shoaling 
had  since  reduced  the  available  channel  depth  to  6  feet  between  Gar- 
diner and  Hallowell,  and  to  5  feet  between  Hallowell  and  Augusta. 
Three  old  bridge  piers  were  also  removed  from  the  channel  of  the  river 
at  Hallowell.  Low  summer  tide  line  is  about  2  feet  below  that  of  mean 
low  tide. 

The  expenditures  during  the  year  ending  June  30,  1894,  have  been 
$48,760.78. 

At  the  date  of  the  last  Annual  Keport,  work  was  in  progress  under 
a  contract  with  Moore  &  Wright  for  dredging  at  Upper  Sands  Bar,  and 
at  and  near  Gardiner;  ledge  excavation  at  Lovejoy  Narrows,  under 
contract  with  Townseud  &  Olsen,  had  been  commenced;  and  about 
2,170  tons  of  stone,  purchased  in  open  market,  had  been  deposited  in 
the  jetty  at  Beef  Rock  Shoal. 

Dredging  was  continued  throughout  the  season,  and  the  contract 
with  Moore  &  Wright  was  completed  about  the  last  of  October,  1893. 
!Ninety-two  thousand  three  hundred  and  seventy-eight  cubic  yards  of 
material,  in  all,  were  dredged  under  this  contract,  making  a  depth  of 
12  feet  at  mean  low  tide  at  Upper  Sands  Bar,  Gardiner,  Browns  Island,. 
and  Hinckley  Lower  Shoal,  and  10  feet  at  mean  low  tide  at  Hinckley 
Upper  Shoal. 

The  excavation  of  ledge  at  Lovejoy  Narrows  was  in  progress  during 
the  season  of  1893  until  the  27th  of  November,  when  work  was  sus- 
pended for  the  winter.  At  the  date  of  suspension  about  611  cubic 
yards  of  rock  had  been  taken  out,  or  nearly  one-third  the  total  quan- 
tity contemplated  by  the  contract.  The  excavation  was  resumed  early 
in  May,  1894,  and  was  in  progress  at  the  close  of  the  fiscal  year.  The 
excavated  material  is  deposited  in  the  jetty  at  Eeef  Bock  Shoal. 

The  deposit  of  stone  in  the  jetty  at  Beef  Bock  Shoal,  which  was  in 
progress  at  the  close  of  the  fiscal  year  1893,  was  completed  early  in 
Angust.  The  stone  deposited  in  this  way  during  the  summer  of  1893 
amounted  to  6,044  tons,  practically  completing  the  jetty. 

The  improrement  is  in  the  collection  district  of  Bath,  of  which  Bath  is  the  port 
of  entry.  Fort  Popham  and  the  light-house  on  Pond  Island  are  near  the  moutn  of 
the  river. 

Money  statement 

July  1,  1893,  balance  unexpended $85,141.61 

Juno  30,  1894,  amount  expended  during  fiscal  year 48,  760. 78 

July  1, 1894,  balance  unexpended 36,380.83 

July  1, 1894,  outstanding  liabilities $1,261.92 

July  1, 1894,  amount  covered  by  uncompleted  contracts 15,  899. 25 

17,161.17 

July  1,  1894,  balance  available 19,219.66 

r  Amount  (estimated)  required  for  completion  of  existing  project 163, 500. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  100, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abstract  of  contracts  for  impi'oving  Kennebec  Biver,  Maine,  in  force  during  the  fiscal 

year  ending  June  50, 1894. 


No. 

Namo  and  address  of  contractor. 

Date  of  con- 
tract. 

Suliject  of  contract. 

Price  per 
onbfc 
yard. 

*l 
2 

Moore  &  Wright,  Portland,  Mo... 
Townsend  &  Olsen,  Boston,  Mass. 

Dec.  10,1892 
Feb.    7,1893 

{Dredging  at  Upper  Sands  Bar 

{Dredging  shoals  at  and  above  Gar- 
(    diner. 

Bemoval  of  ledges  at  Lovejoy  Nar- 
rows. 

$o.a 

.40 

12.47 

*  Contract  completed. 


COMMERCIAL   STATISTICS. 

Receipts  and  shipments. 


Articles. 


Bricks 

Coal 

Ccmoiit  and  plaster 

Grain 

General  merchandise 

Granite  and  feldspar 

Hay 

Ice 

Iron 

Limn 

Lumber  and  ship  timbers 

Salt 

Wood 

Total 


1891. 


Tons. 

1,903 

123,866 

335 

150 

22,400 

12,000 

13,255 

846,165 

830 

245 

186,523 

2,212 

1,100 


1,210,474 


1892. 


Tont. 

13,500 

150,000 

532 

195 

33,000 

12,000 

16.600 

925,000 

465 


111,953 


1, 263, 145 


1893. 


Tont. 

400 

162,075 

415 

60 

'42,801 

7,560 

2,730 

657,700 

2,360 

325 

91,286 

7» 

2,500 


970,838 


Xuniber  of  vessels  atTiving  in  calendar  year,  1S93. 

Steamers,  coastwise: 

About  1, 600  tons 64 

About  1, 400  tons 61 

About  100  tons,  or  less 1,376 

Sailing  vessels,  coastwise,  average  over  400  tons 3,200 

Total 4,7W 

Tugs  (steam)  plying  in  the  river 13 

Steam  ferryboats  in  the  river 2 

Vessels  built  during  the  year,  gross  tonnage,  7,518  (1  ship,  4  steamers,   5 

schooners,  3  barges,  and  2  sloops) 15 


A   12. 

IMPROVEMENT  OF  HARRASEEKET  RIVER,  MAINE. 

The  act  approved  March  3, 1881,  provided  that  survey  be  made  of 
this  river.  The  survey  was  made  in  July  of  that  year,  and  a  report 
was  submitted  in  December  by  the  engineer  of  the  district. 

The  river  empties  into  Casco  Bay  at  Stockbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stockbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide, 
with  no  obstructions  to  navigation.  From  Westons  Point  up  to  Free- 
pbrt  Landing,  a  distance  of  4,500  feet,  t1\e  depth  diniinishfig^  that 
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for  the  greater  part  of  the  distance  the  bottom  of  the  river  is  3J  feet 
out  of  water  at  mean  low  tide.  The  rise  and  fall  of  tides  here  is  9  feet. 
The  project  recommended  in  1881  was  the  dredging  of  a  channel  not 
less  than  60  feet  wide  and  3  feet  deep  at  mean  low  tide  up  to  Freeport, 
and  a  turning  basin  180  feet  wide  at  the  head  of  the  channel.  The 
estimated  cost  of  the  improvement  recommended  was  $13,000. 

^o  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the 
improvement  was  submitted  January  4, 1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide. 

The  estimated  cost  of  the  project  was  $36,000. 

The  following  appropriations  have  been  made: 

Act  of  September  19, 1890 * $10,000 

Act  of  July  13,  1892 16,000 

The  appropriation  of  1892  is  for  completing  the  improvement. 

No  work  had  been  done  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893.  The  expenditures  had  been  $47.80.  Proposals  for  doing  the 
work  were  opened  October  3, 1892,  and  again  November  16,  1892,  but 
in  each  case  the  prices  were  considered  high  and  all  the  bids  were 
rejected. 

The  expenditures  during  the  year  ending  June  30, 1894,  were  $669.20, 
making  the  total  expenditures  $717. 

Bids  for  doing  all  the  dredging  covered  by  the  existing  project  were 
again  invited,  and  were  opened  September  30,  1893.  A  contract  was 
made  with  Moore  &  Wright,  of  Portland,  Me.,  at  17J  cents  per  cubic 
yard,  the  work  to  be  done  during  the  present  season. 

The  river  is  in  the  collection  district  of  Portland  and  Falmouth.  The  nearest 
light-house  is  on  Halfway  Bock. 

Money  statement, 

July  1,  1893,  balance  unexpended $25,952.20 

Jane  30,  1894,  amount  expended  during  fiscal  year 669. 20 

July  1,  1894,  balance  unexpended 25,283.00 

July  1,1894,  outstanding  liabilities $300.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 24, 000. 00 

24,300.00 

July  1,  1894,  balance  available 983.00 


Abatract  of  propoBaU  for  dredging  in  Harraseeket  River,  Maine^  September  SO,  1893. 


No. 


Name  and  addroaa  of  bidder. 


Angustns  B.  Mnrtio,  Boftton,  Maas  . 
Charles  H.  Souther.  Boatoii,  Matia. 


3  I  Moore  &  Wright.  Portland.  Me 

4  Hamilton  &  Sawyer,  Cliebeagne,  Me  — 

5  Charles  W.  Anthony,  Fall  Kivcr,  Mass. 


Price  per 
cnbic  vard 
(150,oda<u- 
bic  yarfls), 
measured 
in  scow. 


Cents. 
28 
25 

21  A! 


Amount. 


$42,000 
37,500 
20,250 
38,  250 
32,850 


Contract  made  with  Moore  &  Wright,  October  24,  1893. 
ENG  94 33 
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COMMERCIAL   STATISTICS. 

No  stnteinent  of  tonnage  could  be  obtained. 

The  following  letter  was  received  an  reply  to  a  recinest  for  information  as  to  the 
trade  of  the  river; 

FUEEPORT,  Me.,  January  26, 1894 

Dear  Sir  :  In  reply  to  yours  of  the  23d,  requesting  commercial  statistics  pertain- 
ing to  the  Harraseeket  River  for  the  calendar  year  1893,  I  wish  to  say  that  the  busi- 
ness for  the  past  year  has  been  about  the  same  as  it  has  been  for  the  past  ten  years. 
The  steamboat  has  made  daily  trips  from  March  1  to  the  last  of  December  and  two 
trips  daily  from  June  20  to  September  1.  We  can  not  do  anything  to  increase  one 
business  through  water  transportation.  I  have  over  100,000  paving  stone,  all  cnt 
and  ready  to  ship  as  soon  as  the  season  opens.  I  want  to  ship  these  by  water,  bnt 
can  not ;  shallhave  to  ship  by  rail.  Then  I  have  a  party  who  stands  ready  to  estab- 
lish a  coal  yard  to  the  head  of  navigation,  and  he  will  do  so  as  soon  as  loaded  ves- 
sels can  come  up.  Our  coal  consumption  is  increasing  rapi41y7  and  no  doubt  most 
all,  if  not  all,  would  come  by  water.  There  is  no  reason  why  I  can  not  ship  300,000 
paving,  thousands  of  tons  of  rough  granite  and  buildins  stock,  and  from  1,000,000 
to  2,0(S),000  brick  yearly,  if  vessels  could  come  up  to  the  landing.  You  will  pardon 
me  for  so  often  making  the  statement  of  what  we  are  going  to  do  after  the  channel 
is  dredged,  but  to  us  here  in  Freeport  it  means  everything.  I  am  sorry  I  can  nut  give 
you  further  information  relating  to  business  done  on  the  river,  but  as  yon  under- 
stand there  is  nothing  being  done  or  will  be  done  until  the  Government  does  what  it 
can  to  help  us.  I  will  call  on  you  tha  first  time  I  am  in  the  city,  and  will  be  pleased 
to  give  you  any  further  information  I  may  possess. 
I  am,  yours,  very  truly, 

E.  B.  Mallet,  Jr. 

Lieut.  Col.  Peter  C.  Haixs. 


A  13. 
IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  commercial  importance  of  Portland  was  recognized  in  the  early 
days  when  Congress  began  a  system  of  internal  improvements  for  the 
country.  The  first  appropriations  were  made  for  the  construction  of  a 
breakwater  on  Stamford  Ledge,  in  Portland  Harbor,  according  to  the 
plan  of  John  Anderson,  of  the  Corps  of  Engineers,  in  1836.  Subsequent 
appropriations  ran  the  aggregate  up  to  about  $166,000.  The  break- 
water was  completed  in  1874,  according  to  the  plans  of  Col.  B.  S.  Alex- 
ander, which  plans  had  been  submitted  to  and  approved  by  a  board  of 
engineers,  consisting  of  Col.  H.  Bache,  Lieut.  Col.  George  Thom,  and 
Maj.  T.  L.  Casey,  in  1867. 

The  first  regular  appropriation  for  deepening  the  waters  of  the  harbor 
was  made  in  1870,  though  by  joint  resolution  of  Congress,  approved 
June  5, 1868,  the  Chief  of  Engineers  was  authorized  to  expend  so  muck 
of  the  unexpended  balance  of  the  appropriation  of  1866  for  the  break- 
water as  he  might  deem  proper  in  excavating  the  middle  ground  near 
said  breakwater  and  in  otherwise  protecting  and  improving  the  chau- 
nel,  so  that  the  appropriation  of  1866  for  the  breakwater,  and  subse- 
quent appropriations  for  improving  Portland  Harbor,  were  expended 
partly  on  the  breakwater  and  partly  in  dredging. 

The  first  regular  project  for  dredging  the  harbor  was  submitted  by 
Col.  George  Thom,  June  30, 1868,  in  which  he  recommended  the  exca- 
vation of  a  channel  300  feet  wide  through  the  southern  slope  of  the 
middle  ground  to  the  depth  of  20  feet  at  mean  low  tide,  and  the  removal 
of  the  bar  off  Grand  Trunk  wharves  to  the  same  depth.  The  project 
was  approved.    The  estimated  cost  was  $28,600. 

The  estimated  cost  of  completing  the  breakwater  at  the  time  this 
report  was  made  was  $59,984,  and  as  $92,000  of  the  appropriation  of 
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ISGG  was  at  that  time  available,  iw  additional  funds  were  needed  over 
what  had  already  been  appropriated. 

In  1>G9  an  extension  of  the  breakwater  190  feet  was  added  to  the 
project,  and  subsequently  a  further  extension  of  200  feet  was  ordered. 

In  1870  the  project  for  the  channel  improvement  was  amended  so  as 
to  provide  for  a  channel  400  feet  wide  instead  of  300,  and  in  1871  it 
was  still  further  added  to  by  making  it  500  feet  wide,  the  extra  cost  of 
these  additions  to  the  project  being  $65,000. 

The  act  of  Congress  of  June  10, 1872,  made  an  appropriation  of 
$45,000  for  Portland  Harbor  and  Back  Bay.  The  approved  project  for 
this  latter  improvement  was  estimated  to  cost  $15,000.  The  improve- 
ment contemplated  was  the  enlargement,  by  dredging,  of  the  channel 
leading  from  Tukey's  bridge  southwardly  to  the  stone  wharves. 

In  December,  1872,  there  was  added  to  the  project  a  plan  to  dredge 
the  inner  harbor  to  a  depth  of  16  feet  up  to  the  harbor  commissioner's 
lines,  beyond  which  several  wharves  extended.  The  estimated  cost  of 
this  additional  improvement  was  $110,000,  but  it  was  not  designed  to 
expend  it  until  the  outer  ends  of  the  projecting  wharves  had  been 
removed.  By  1876  all  the  work  projected  for  the  improvement  of  the 
harbor  had  been  completed  except  the  dredging  in  the  inner  harbor  in 
front  of  the  harbor  commfssioner's  lines  above  Merrill's  Wharf. 

The  total  expenditures  up  to  1876  had  been  $306,908.07,  which  expend- 
itures  had  been  of  great  benefit  to  the  commerce  of  the  city. 

No  appropriation  was  made  between  1875  and  1881. 

A  resurvey  of  the  harbor  was  made  in  1880,  which  showed  that  the 
dredged  channels  up  to  that  time  had  not  deteriorated. 

A  new  appropriation  was  made  in  1881,  and  with  a  view  to  the 
further  improvement  of  the  harbor  a  project  and  estimate  for  the 
removal  of  the  entire  area  of  the  shoal  known  as  the  middle  ground  to 
a  depth  of  21  feet,  at  an  estimated  cost  of  $160,0(10,  was  adopted.  The 
work  on  this  latter  project  was  continued  until  1885,  when  it  was  com- 
pleted. The  total  expenditures  on  the  entire  harbor  up  to  June  30, 
1885,  were  $427,929.21.  In  1886  the  board  of  trade  and  other  parties 
interested  asked  for  still  further  improvement  of  the  harbor  to  a  depth 
of  29  feet  at  mean  low  tide.  A  project  for  this  improvement,  at  an 
estimated  cost  of  $135,000,  was  approved  in  1886.  In  1890  the  project 
was  extended  to  include  some  dredging  in  the  upper  harbor  to  16  feet, 
at  an  estimated  cost  of  $5,000.  • 

The  following  appropriations  have  been  made: 

July  4, 1836,  for  breakwater $10,000.00 

March  3,  1837,  for  breakwater 26,000.00 

July  7, 1838,  for  breakwater 26,366.00 

June  23, 1866,  for  extending  breakwater,  but  unexpended  balance  made 
avaiLible  for  excavating  middle  ground  by  joint  resolution  of  June  5, 

1868 105,111.05 

July  11, 1870,  for  improving  harbor 10,000.00 

March  3, 1871,  for  improving  harbor 40,  000. 00 

June  10, 1872,  for  improving  Portland  Harbor  and  Back  Bay 45, 000. 00 

March  3, 1873, for  improving  harbor \ 50,000.00 

June  23, 1874,  for  improving  harbor 20,000.00 

March  3, 1875,  for  improving  harbor 20,000.00 

March  3, 1881,  for  improving  harbor 20,000.00 

August  2, 1882,  for  improving  harbor 35,000.00 

July  6, 1884,  for  improving  harbor 30,000.00 

August  5, 1886,  for  improving  harbor 30,000.00 

August  11, 1888,  for  improving  harbor 40, 000. 00 

September  19, 1890,  for  improving  harbor 40,  000. 00 

July  13, 1892,  for  completing  improvement 30,  000.  00 

Total D^rtfeBdty^@®gl'505 
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The  total  expenditures  up  to  June 'SO,  1893,  were  $551,336.43. 

Before  the  improvement  of  the  harbor  was  begun  the  greatest  depth 
at  mean  low  tide  across  the  bar  between  the  middle  ground  and  Stam- 
ford Ledge  was  16  feet,  while  the  depth  on  the  middle  ground  itself 
was  only  from  8  to  10  feet  at  mean  low  tide.  The  depth  in  the  inner 
harbor  along  the  front  of  the  wharves  was  in  plaees  no  more  than  4  feet. 
The  expenditures  have  resulted  in  removing  the  entire  area  of  the 
middle  ground  up  to  the  harbor  commissioner's  line,  giving  a  wide  and 
commodious  entrance  29  feet  deep  at  mean  low  tide:  also  in  giving  a 
depth  of  16  feet  at  mean  low  tide  within  the  inner  harbor  along  the 
wharves  and  up  to  the  harbor  commissioner's  lines,  and  a  breakwater 
to  protect  the  anchorage. 

The  expenditures  in  the  fiscal  year  ending  June  30,  1894,  have  been 
$385.22. 

The  total  amount  of  dredging  done  in  the  harbor  up  to  the  end  of 
the  fiscal  year  ending  June  30, 1894,  has  been  about  1,708,051  cubic 
yards.  .The  total  amount  of  stone  built  in  the  brjeakwater  is  about 
45,000  tons. 

At  the  date  of  the  last  annual  report  all  the  dredging  contemplated 
by  the  project  had  been  completed.  In  February,  1894,  the  project 
was  amended  to  cover  the  wiaening  of  the  upper  end  of  the  29-fcK)t 
channel,  and  the  opening  of  a  25  foot  channel  to  connect  the  deep  water 
in  the  lower  part  of  the  harbor  with  that  in  the  upper  part. 

The  estimate  of  the  cost  of  the  improvement  was  not  increased,  the 
balance  already  available  being  sufficient  to  meet  the  cost  of  the  addi- 
tional work.  Bids  for  doing  the  new  work,  amounting  to  about  150,000 
cubic  yards  of  dredging,  were  opened  April  21, 1894,  and  a  contract 
was  made  May  12,  1894,  with  Moore  &  Wright,  of  Portland,  Me.,  at 
153  cents  per  cubic  yard.  The  work  is  to  be  commenced  by  the  15th 
of  July  next. 

The  harbor  is  defended  by  Forts  Preble,  Gorges,  Scammel,  and  a  battery  at  Port- 
land Head.  There  is  a  light-house  on  the  breakwater  and  one  at  Portland  Head,  3 
miles  distant  from  the  city.  The  harbor  is  in  the  collection  district  of  Portland  and 
Falmonth,  of  which  Portland  is  the  port  of  entry. 

Money  statement, 

July  1, 1893,  balance  unexpended $25, 140.  62 

June  30, 1894,  amount  expended  during  fiscal  year 385.  22 

July  1,  1894,  balance  unexpended 24,  755.  40 

July  1,  1894,  outstanding  liabilities $200.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 23, 625. 00 

23,825.00 

July  1,  1894,  balance  available 930.40 


Ahslract  of  propotala  for  dredging  in  Portland  Harbor ,  Maine,  April  £1, 1894. 


Ko. 


Name  and  address  of  bidder. 


150,000  cubic  yard». 


I    cubic     I    Amount. 
I    yard.    I 


I  Cent9. 

Hamilton  &  Sawyer,  Chebeague,  Me 27  $40,500 

2  I  Charles  H.  Souther.  Boston,  Mass !             31  46.500 

3  Lynn  Drwlging  Co..  Lynn,  Mass ;             31  4U,50O 

4  Moore  A:  Wright,  Portland,  Mo 15|  23,623 

I  I 


Contract  made  with  Moore  &  Wright,  May  12,  1894.         Digitized  by  V^OOglC 
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Articles. 


Apples 

Bacon,  pwk,  and  provisions. 

Bricks 

Coal. 


Cattle  on  hoof 

Cement  and  lime 

Cotton , 

Cooperage 

Fish 

General  merchandise  and  lloar. 

Grain  and  hay 

Ice. 


Iron,  machinery,  and  castings,  lead,  and  tin. 

Lumber  and  carriage  wood 

Molasses  and  sugars 

Miscellaneous  and  dry  goods 

Oil  and  paints 

Sand,  stone,  clay,  and  whiting 

Salt,  brimstone,  and  rags 

Railroad  ties 

Printing  pai>er  and  china  clay 


1891. 


To7iS. 

107,801 

810 

4,675 

600,000 

3,185 

14,  915 

2,871 

2,345 

13, 052 

482.620 

29,036 

6,154 

2,773 

39,162 


20,000 

20,862 

16, 703 

364 


1892. 


Tons. 

6,733 

18,700 

7,350 

600,000 

3,512 

17, 165 

3,815 

5,514 

10,000 

377, 417 

91,970 

26,637 

V    7,650 

65,328 

8,360 

73,227 

26.  531 

22,455 

4,766 

685 


Total..  1,368,237  I    1,376,815 


1893. 


Tons. 

2,662 

18,640 

6,750 

621, 930 

733 

6,001 

5,000 

4,858 

52,875 

282,205 

111,  131 

1,000 

37,462 

74,950 

2,782 

36,494 

36,000 

23.969 

6,635 


101. 728 


1,432,C 


Arrivals  in  calendar  year  1893, 

Steamers : 

Coastwise,  drawing  12  to  18  feet,  average  1,500  tons *834 

Foreign,  drawing  20  to  26  feet,  average  3,400  tons 37 

For  refuge 57 

Sailing  vessels : 

Foreign,  drawing  10  feet  or  more,  average  500  tons 119 

Coastwise,  drawing  10  feet  or  more,  average  500  tons 3, 581 

Coastwise,  drawing  10  feet,  and  less,  average  100  tons 5, 900 

For  refuge 1, 500 


*  Does  not  include  a  number  of  smaller  steamers  which  ply  from  Portland  to 
points  in  Casco  Bay,  3  to  14  miles  distant. 


A  14. 

IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

The  first  work  done  in  Back  Cove  was  ordered  in  the  river  and  har- 
bor act  of  1872.  The  project  was  for  dredging  a  channel  in  "Back 
Bay"  100  feet  wide  and  8  feet  deep  at  mean  low  tide,  from  Tukeys 
bridge  to  the  "  Stone-shed  Wharves."  The  estimated  cost  was  $10, 000. 
The  work  was  completed  in  January,  1874. 

The  act  of  August  5, 1886,  appropriated  $26,250  for  continuing  the 
improvement  of  Back  Cove.  A  survey  was  made  in  1886,  and  a  project 
adopted  having  in  view  the  straightening  and  deepening  of  the  chan- 
nel to  a  depth  of  12  feet  at  mean  low  tide  and  to  a  width  of  300  feet, 
following  the  harbor  commissioner's  lines  along  that  part  of  the  cove 
which  borders  the  city,  a  distance  of  about  5,(500  feet,  with  a  turning 
basin  at  the  upper  end.  The  estimated  cost  of  this  project  was  $181,000, 
whichy  in  1888,  was  revised  in  consequence  of  a  trifling  modification  in 
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the  location  aud  put  at  $180,000.    This  project  is  now  in  process  of 
execution. 
The  following  appropriations  have  been  made: 

Act  of— 

Juno  10,  1872,  for  improYcment  of  Portland  Harbor  and  Back  Boy $45,  COO 

August  5,1886 26,250 

August  11,  1888 25,000 

September  19,  1890 : 25,000 

July  13,  1892 20,000 

When  work  under  the  existing  project  was  commenced  the  channel 
had  a  depth  at  low  tide  of  about  8  to  10  feet  for  about  one-half  its 
length;  In  portions  of  the  remaining  length  the  depth  at  low  tide 
did  not  exceed  1  foot. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1893, 
under  the  existing  project,  amounted  to  $76,330.21.  At  that  date  the 
condition  of  the  work  was  as  follows :  The  channel  had  been  extended 
for  a  distance  of  about  1,400  feet  to  a  width  of  160  feet;  about  1,400  feet 
to  a  width  of  265  feet,  and  the  remaining  length  to  a  width  of  90  feet, 
with  a  turning  basin,  400  feet  wide,  at  the  upper  end,  all  to  thie  depth 
of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  were 
$204.92. 

Practically,  there  was  no  work  done  during  the  last  fiscal  year. 

A  contract  was  made  January  11,  1894,  with  Charles  W.  Anthony, 
of  Fall  River,  Mass.,  to  continue  tlie  dredging,  to  the  extent  of  about 
110,000  cubic  yards,  at  14.2  cents  per  cubic  yard,  the  work  to  be  done 
during  the  present  season. 

Back  Cove  is  a  part  of  Portland  Harbor,  and  is  therefore  in  the  same  collection  dis- 
trict ;  is  defended  by  the  same  foists,  and  the  same  light-houses  are  near  it  as  are 
given  for  Portland  Harbor. 

ilfoney  statement. 

July  1,  1893,  balance  unexpended $19,919.79 

June  30,  1894,  amount  expended  during  fiscal  year 204. 92 

July  1,  1894,  balance  unexpended 19,714.87 

July  1,  1894,  outstanding  liabilities $200.00 

July  1,  1894,  amount  covered  by  uncompleted  Gontracts 15,620.00 

15,820.00 

July  1,  1894,  balance  available 3,894.87 


{Amount  (estimated)  required  for  completion  of  existing  project 83, 750. 00 
Amoun  t  that  can  beprofitablyexpendediu  fiscal  year  ending  .June  30, 1896    50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  aud  of  sundry  civil  act  of  Mareh  3,  1893. 


Abstract  of  proposals  for  dredging  in  Back  Cove,  Portland  Harbor ,  ifatne,  December  29, 

1S9S, 


No. 


Name  and  aildresa  of  bidder. 


Price  per 
cubic  yard 
(IIO.UOQ 
cab.  yds.) 
meaaured 
in  aeow. 


Amount 


1  Mooro  &.  Wright,  Portland,  Mo 

2  Hantilton  &  Sawyer,  Chebeaeue,  Mo 

Charles  W.  Anthony,  Fall  River,  Mass  . 

4  i  AnfiTuatnaB.  Martin,  Boston,  Mass 

5  Charles  H.  Souther,  Boston,  Mass 


Contract  made  with  Charles  W.  Anthony,  January  ll,*1894ed  by  V^OOg IC 
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COMMERCIAL   STATISTICS. 

Beceipts  and  shipments. 


Articles. 

1891. 

1892. 

1893. 

Coal 

Tom. 
11.686 
15, 868 
635 

Tan*. 
n5, 771 
19,025 

T<mg. 
34,063 

(Hay  and  sand - :.... 

22,652 

Granite. .».. 

Wood 

125 
560 

Bailroad  ties 



Pipe , 

3,050 

Total  

28,08D 

55,481 

59,765 

Number  of  arrivals  in  calendar  year  1893, 

Sailing  vessels  drawing — 

About  18  feet,  1,000  to  1,500  tons  each 3 

From  12  to  16  feet,  500  to  1,000  tons  each 47 

About  12  feet,  300  to  500  tons  each 25 

About  10  feet,  200  to  500  tons  each 16 

Less  than  10  feet,  less  than  100  tons  each 172 

Total 263 


A  15. 
IMPROVEMENT  OP  SACO  RIVER,  MAINE. 

The  first  appropriation  made  for  the  improvement  of  the  Saco  River 
was  in  1827,  when  $7,000  was  appropriated  for  the  erection  of  piers, 
placing  beacons  and  buoys,  and  removing  obstractions  at  and  near 
the  entrance  to  the  harbor.  With  the  expenditure  of  these  funds  it 
appears  that  12  i)iers  were  constructed  within  the  river,  the  object  of 
which  was  to  keep  vessels  from  drifting  onto  the  rocks  and  ledges,  and 
2  outside  piers,  which  were  evidently  intended  for  breakwaters.  No 
further  api)ropriations  were  made  until  186G,  when  an  appropriation  of 
$40,000  was  made  for  continuing  the  repairs  of  piers  in  the  Saco  River. 

In  1866  a  plan  was  proposed  by  Mr.  George  Davidson,  of  the  Coast 
Survey,  for  the  construction  of  2  stone  piers  conducting  the  river  to 
the  sea  in  a  northeasterly  direction,,  at  an  estimated  cost  of  $40,000. 
In  the  same  year  Maj.  B.  S.  Alexander,  of  the  Corps  of  Engineers, 
submitted  a  plan  for  the  construction  of  a  breakwater  between  the 
2  outside  piers,  2,915  feet  in  length,  12  feet  above  low  tide,  the  outer 
face  to  be  of  cut  granite  and  the  inner  of  rubblestone,  the  estimated 
cost  of  which  was  $192,500.  The  project  of  Maj.  Alexander  was  modi- 
fied at  the  suggestion  of  Col.  George  Thom,  Corps  of  Engineers,  by 
adding  to  it  the  repairing  and  rebuilding  of  the  inside  piers,  the  total 
cost  of  the  entire  project  being  estimated  at  $211,701.  The  latter 
project  was  approved  March  28, 1867,  with  the  condition  that  the  posi- 
tion of  the  breakwater  should  first  be  determined  by  a  board  of  engi- 
neers. Such  a  board,  consisting  of  Maj.  Casey,  Lieut.  Col.  Thom,  and 
Ool.  n.  Bache,  approved  the  location  proposed  by  Maj.  Alexander, 
Corps  of  Engineers.  The  estimated  cost  was  subsequently  increased 
to  $270,000,  and  in  1868  to  $320,000. 

The  project  in  1868  was  the  construction  of  the  breakwater  at  the 
mouth  of  the  river,  the  removal  of  sunken  rocks,  and  the^b^totg  of 
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some  of  the  most  important  piers  in  the  river.  The  coping  or  paving 
of  the  outer  slopes  of  the  breakwater  was  afterwards  dispensed  with, 
and  some  of  the  other  work  was  apparently  done  at  a  lower  cost  than 
the  estimates,  so  that  the  entire  project  was  completed  in  1873  at  a 
total  cost  of  $109,275. 

Nothing  more  was  done  from  1873  to  1882.  In  the  latter  year  a 
resurvey  of  the  breakwater  was  ordered  by  act  of  Congress.  This 
survey  was  made  in  1883  under  direction  of  Col.  Blunt,  Corps  of  Engi- 
neers, and  an  estimate  submitted  for  extending  the  breakwater  oat  to 
Sharps  Ledge,  raising  and  repairing  the  one  in  existence,  constructing 
another  of  less  height  on  the  south  side  of  the  entrance,  and  for  dredg- 
ing. The  total  estimated  cost  of  the  improvement  was  $356,000.  The 
resurvey  showed  that  the  breakwater  did  not  prevent  the  accumulation 
of  sand  on  the  south  side  of  it,  so  that  the  bar  had  again  become  an 
obstruction. 

In  1884  an  appropriation  of  $15,000  was  made  for  improving  break- 
water at  mouth  of  Saco  liiver  and  repairs  to  same.  This  was  a  single 
item  in  the  foregoing  estimate,  and  the  improvements  and  repairs  sug- 
gested were  estimated  to  cost  $70,000,  so  that  the  project  for  improve- 
ment at  the  mouth  of  the  river  became  repairing  and  raising  the  exist- 
ing breakwater  to  a  height  of  15  feet  above  mean  low  tide  and  a  width 
of  12  feet  on  top. 

The  same  act  of  Congress  that  made  an  appropriation  for  the  break- 
water ordered  a  preliminary  examination  and  survey  of  Saco  River. 
A  report  of  this  survey  was  submitted  October  16, 1885,  and  a  project 
for  improving  the  navigation  of  the  river  proper  from  its  mouth  to  the 
towns  of  Saco  and  Biddeford  was  suggested,  at  an  estimated  cost  of 
$50,000.  This  amount  was  expected  to  give  a  continuous  channel  of  6 
feet  at  mean  low  tide  to  the  head  of  navigation  from  the  bar. 

In  1886  two  appropriations  were  made,  one  for  the  river  proper  and 
the  other  for  the  repair  and  completion  of  the  breakwater.  The  same 
was  done  in  1888.  In  1889  the  engineer  recommended  that  the  two 
projects  be  combined  in  one.  The  revised  estimate  of  the  cost  of  the 
two  was  then  put  at  $185,000— $30,000  to  complete  the  breakwater  and 
$155,000  to  give  6  feet  at  mean  low  tide  from  the  sea  to  Biddeford  and 
Saco,  at  the  head  of  navigation.  This  estimate  included  the  construc- 
tion of  a  jetty  on  the  south  side  of  the  mouth  of  the  river.  The  appro- 
priation made  in  1890  was  understood  to  be  for  continuing  work  on  the 
combined  project. 

The  following  appropriations  have  been  made: 

March  2,  1827,  for  piers,  buoys,  and  removing  obstructions  at   and  near 

entrance __ $7,000 

Juno  23, 1866,  for  repairing  piers 40,000 

March  2, 1867,  for  improving  river 40,000 

July  25, 1868,  for  improving  river 20,000 

April  10, 1869,  for  improving  river 22,275 

July  11, 1870,  for  improving  river 10,000 

March  3, 1871,  for  improving  river 15,000 

June  10, 1872,  for  improving  river 15, 000 

July  5,1884,for  breakwater 15,000 

August  5, 1886,  for  breakwater 12,500 

August  5,  1886.  for  improving  river 12, 500 

August  11, 1888,  for  breakwater 12,500 

August  11, 1888,  for  improving  river 10,000 

September  19, 1890,  for  improving  river,  including  breakwater  and  jetty. ..  65,  000 

July  13, 1892,  for  improving  river,  including  breakwater 25, 000 

Total 321,775 

The  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1893,  were  $291,697.29.  Digitized  by  V^OOglC 
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The  river  before  the  improvement  Avas  begun  was  obstrncted  at  its 
mouth  by  a  bar  on  which  there  was  only  about  2  feet  of  water  at  low 
tide,  though  much  of  the  river  was  deeper,  and  by  ledges  and  bowlders. 
The  swift  currents  also  tended  to  sweep  vessels  on  the  rocks  and  ledges. 

The  expenditures  up  to  June  30, 1893,  have  resulted  in  removing  the 
dangerous  ledges,  constructing  piers  against  which  vessels  could  touch 
without  danger  of  damage,  the  construction  of  a  substantial  break- 
water on  the  north  side  of  the  entrance,  and  the  construction  of  a  jetty, 
to  contract  the  channel  way,  on  the  south  side. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  have 
been  $15,364.53. 

At  the  date  of  the  last  Annual  Report  the  construction  of  two  jet- 
ties— one  at  the  head  of  Cow  Island  and  one  just  below  the  island — was 
in  progress  under  a  contract  with  John  F.  Hamilton.  The  contract  was 
completed  by  the  latter  part  of  November,  1893.  Eight  hundred  and 
four  fascines  and  17,065  tons  of  stone  were  used  in  the  construction  of 
the  two  jetties. 

Work  under  contract  with  Joseph  H.  Curit  for  extending  the  jetty 
on  the  south  side  of  the  entrance,  which  was  in  progress  at  the  close  of 
the  fiscal  year  1893,  was  completed  August  12, 1893.  Fifteen  thousand 
five  hundred  and  ninety-eight  tons  of  stone  in  all  were  delivered  under 
this  contract,  and  with  its  completion  the  jetty  had  been  built  for  a  dis- 
tance of  about  4,500  feet  from  the  shore.  The  effect  has  been  to  obtain 
deeper  water  than  was  formerly  found,  though  the  projected  depth  has 
not  yet  been  fully  secured. 

The  jetties  constructed  at  and  near  Cow  Island  were  with  a  view  to 
securing  and  maintaining  a  greater  channel  depth  by  contraction.  The 
object-has  in  a  measure  already  been  accomplished,  but  proposals  were 
opened  June  16, 1894,  for  dredging  about  50,000  cubic  yards  of  mate- 
rial from  the  channels  at  Factory  Island  and  at  and  near  Cow  Island. 

Saco  River  is  in  the  coUection  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of 
entry.    The  nearest  light-house  is  Wood  Island. 

Money  statement. 

July  1,  1893,  balance  unexpended $30,077.71 

June  30,  1894,  amount  expended  during  fiscal  year 15, 364. 53 

July  1,  1894,  balance  unexpended 14,  713. 18 

July  1,  1894,  outstanding  liabilities 2, 487. 47 

July  1,  1894,  balance  available 12,225.71 

(Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 
Amount  that  can  bcprofitably  expeudediu  fiscal  yearending  June30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposah  for  dredging  in  Saco  River^  MainCj  June  10,  1894, 


I  ,  50,000  cubic  yards. 

No.  I  Name  and  addreHS  uf  bidder. 

1 I! 


;^ii'^..j7,A".o«u.. 


'  I  Centt.      I 

1.  I  Columbian  Dredging  Co.,  Boston,  MaA8 |  20,  fIO,000 

2.  Kobert  Hamilton,  Chebeapiie,  Mo ,  :i7  ,  IS.-tOO 

3.  Moore  &  Wright,  Portland,  M« '  20'  10.000 


Proposal  of  Moore  &  Wright  ac;  epted.  Digitized  by  V^jOOQ IC 
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Abstract  of  conir{ict9  for  improving  Saco  River  y  Maine,  in  force  during  fiscal  year  ending 

June  30,  1894, 


K«. 


Kanifl  and  address  of  contractor. 


Joseph  F.  Curit,  Cbobcagno,  Mo.  *. . 
Jobu  F. Hamilton,  Portland,  He.*.. 


*  Contract  completed. 


Date  of  con- 
tract . 


Safajoct  of  contract. 


Price. 


;  I  CenU. 

July  23, 1892  i  Extension  of  st^/no  jcttj-  at  mouth 

of  river '        f90 

Dec  17,1892    Construction  of  riprap  Jetties  near  •       SI  98 

Cowlsland I       ^:75 


t  Per  ton  for  stone. 


X  For  each  fascine. 


COMMERCIAL  STATISTICS. 

Receipts  and  ahipmente. 


Articles. 


Bricks 

Coal 

Cement  and  lime  . . 

Il^Oll 

Lumber 

Molding  sand 

Powder  and  ashes . 

Hoofing  gravel 

Phosphate 


Total. 


1891. 


Tons. 

6,000 

40,724 

485 

1,084 

80 

480 

92 


1892. 


1893. 


Tons. 


6,100 
"9,266 
360 
972 
120 
250 


Tons. 
9,700 
48,982 

453 


40  . 


101 
2S 


49, 765         47, 108  ; 


59. 70S 


A  i6. 


IMPROVEMENT  OF  HARBOR  ^T  YORK,  MAINE. 

York  Harbor  is  located  at  the  mouth  of  York  River,  a  small  stream 
that  empties  into  the  Atlantic  Ocean  about  10  miles  east  of  Portsmouth, 
N.  H. 

A  survey  was  made  in  1884,  and  a  report  thereon  submitted  in  Feb- 
ruary, 1885,  in  which  a  project  of  improvement  was  suggested.  This 
project  had  for  its  object  (1)  the  removal  by  dredging  of  part  of  the 
spit  off  the  southwest  point  of  Stage  Neck;  (2)  the  removal  by  dredg- 
ing of  part  of  a  sand  shoal  off  Bragdons  Island,  and  (3)  the  removal 
of  the  upper  shoal  just  north  of  Bragdons  Island.  The  object  of  tbe 
improvement  was  to  widen  and  straighten  the  channel,  which  was  very 
crooked  and  difficult  to  navigate,  and  give  a  navigable  channel  of  10 
feet  at  mean  low  tide.    The  estimated  cost  of  the  project  was  $25,000. 

The  project  was  approved  in  1886,  after  the  first  appropriation  for 
the  work  was  made,  and  its  execution  was  entered  upon. 

In  1887  it  was  found  that  the  prices  oii  which  the  estimate  was  based 
were  too  low,  so  the  estimate  was  revised  and  increased  to  $30,000. 

Subsequently  it  was  found  that  i)art  of  the  spit  off  Stage  !N"eck  was 
ledge  instead  of  loose  rock  and  gravel,  and  in  1888  the  estimate  was 
again  revised  and  made  $44,000. 

The  following  appropriations  have  been  made: 

August  5, 1886 ^^•'''SSS 

August  11,  1888 10,000 

September  19,  1890 10,000 

Jul\'  13,  1892,  for  completing  improvement , . .  7-vrVrViv>    ^*  "^ 

Digitized  by  VJiwOvlV^ 
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The  total  expenditures  up  to  June  30,  1893,  have  been  $35,023.94. 

With  these  expenditures  the  following  work  has  been  accomplished: 
Part  of  the  shoal  at  the  entrance  to  the  harbor  has  been  removed  by 
dredging  and  rock  excavation  to  a  depth  of  10  feet  at  mean  low  tide, 
thereby  increasing  the  width  of  the  channel  at  the  narrowest  point 
from  90  feet  to  about  150  feet.  A  part  of  the  shoal  in  the  upper  part 
of  the  harbor  has  also  been  removed  by  dredging  to  the  same  depth, 
increasing  the  width  of  the  10-foot  channel  at  that  point  about  100 
feet. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  were 
$8,976.06,  exhausting  the  funds. 

Under  the  contract  with  Augustus  B.  Martin,  referred  to  in  the  last 
Annual  Eeport,  dredging  operations  were  commenced  June  29  and  con- 
tinued until  July  20, 1893,  when  the  contract  was  completed.  Five 
thousand  eight  hundred  and  seventy-eight  cubic  yards  of  material  were 
dredged  at  the  entrance,  and  12,143  cubic  yards  in  the  harbor  basin. 

The  appropriation  of  1892,  which  was  for  completing  the  improve- 
ment, having  been  expended,  the  project  is  regarded  as  completed. 

The  improvement  is  iu  the  coUectiou  district  of  York.  The  nearest  light-house  is 
Cape  Neddick,  3  miles  distant. 

Money  statement. 

Jnly  1,  1893,  balanbe  unexpended $8, 976. 06 

Jnne  30,  1894,  amount  expended  during  iiscal  year 8, 976. 06 


COMMERCIAL    STATISTICS. 

Receipts  and  shipments. 


Articles. 

1891. 

1892. 

1893. 

Annies i 

Tons. 

Toru. 

90 

1,800 

600 

90 

Tons., 

lOO 

5,500 

1,500 

150 

176 

BriSS!::::. :!:::::::::::::::.:.::::.:..:.. .::.::::::::::::;::: 

3,500 
400 
100 
100 
500 
500 

1,100 
150 

Coal 

Farm  proil lice . 

Kfoli  and  oysters 

Grain 

1  000 

Oeoeral  merchandise - ..  .         .      ...  .. 

650 
1.500 

1,050 

1,800 

350 

Hay,  TTood,  and  potatoes 

Lime  and  cement 

Ltiimber 

6U6- 

10,000 

Total 

6,350 

5,330 

21  Q'*5 

Xumber  of  vessels  arriving  in  calendar  year,  1S93. 

Sailing  vessels — 

Drawing  9  feet 75 

For  refuge  only 50 


A  17. 
IMPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

The  Bellamy  Eiver  to  the  head  of  navigation  is  a  tidal  branch  of 
Great  Bay,  which  empties  into  the  Piscataqua  Eiver  at  Dover  Point, 
4  miles  above  the  bridge  at  Portsmouth,  N.  H.    A^.l^^^  w^^^^^  chan- 
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nel  of  the  river  is  too  shoal  for  any  navigatioD,  except  for  a  short  dis- 
tance from  its  mouth.  The  distance  over  which  improvements  are  pro- 
jected is  about  2^  miles. 

A  survey  was  made  of  the  Bellamy  River  in  1887  and  a  project  of 
improvement  suggested,  at  an  estimated  cost  of  $28,000,  which  was 
increased  in  1891  to  $35,000.  The  project  is  to  secure  a  channel  50  feet 
wide  and  5  feet  deep  at  mean  low  tide  from  the  mouth  of  the  river  up 
to  Sawyer's  Mill  at  Dover.  The  rise  and  fall  of  the  tide  being  about  7 
feet,  a  high- water  navigation  of  12  feet  will  be  secured. 

The  al^ve  project  was  adopted  in  1888  and  its  execution  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

August  11, 1888 $10,000 

September  19,1890 10,000 

July  13,1892 7,500 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 

1893,  have  been  $19,681.61.  These  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  alwve 
Robert's  brickyard,  50  feet  wide  and  5  feet  deep  at  low  tide.  In  othCT 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 

1894,  and  there  were  no  operations. 

Proposals  for  dredging  were  opened  November  16, 1892,  but,  the  prices 
being  high,  all  bids  were  rejected.    The  work  will  be  readvertised. 

There  is  no  trade  on  the  river  at  present  beyond  the  brickyard,  near 
which  the  first  dredging  was  begun,  but  it  is  thought  that  the  improve- 
ment of  the  river  in  the  upper  part  will  develop  the  manufacture  of 
bricks,  an  extra  good  quality  of  which,  it  is  reported,  can  be  made  here; 
and  it  will  also  enable  coal  and  other  mill  supplies  to  be  shipped  to  Saw- 
yer's Mill  and  the  western  part  of  Dover  at  a  less  cost  than  at  present 

Money  statement 

July  1, 1893,  balance  unexpended $7, 818. 39 

July  1,1894,  balance  unexpended 7,818.39 

{Amount  festimated)  required  for  completion  of  existing  project 7, 500. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1896  7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


A  i8. 

IMPROVEMENT  OF  COOHECO  RIVER,  NEW  HAMPSHIRE. 

The  Cocheco  River  is  a  branch  of  the  Piscataqua,  which  empties  into 
the  sea  at  Portsmouth,  K.  H.  Dover  is  the  head  of  navigation,  and 
here  the  mean  rise  and  fall  of  tides  is  about  7  feet. 

From  Dover  to  the  Lower  Narrows,  a  distance  of  about  1 J  miles,  the 
river  was  much  obstructed  by  bowlders,  ledges,  and  shoals,  the  depth  of 
water  being  only  from  6  inches  to  2  feet  at  mean  low  tide.  Appropria- 
tions amounting  to  $10,000  were  made  as  early  as  1836  and  1837  "for 
deepening  the  channel  of  the  Cocheco  branch  of  the  Piscataqua,  lead- 
ing into  Dover  Harbor,"  but  the  records  do  not  show  what  work  was 
a<;oomplished.  ^.g.^.^^,  .^  v^OOgiC 
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The  first  regular  project  for  the  improvement  of  the  river  was  based 
on  an  examination  made  in  1870,  and  consisted  in  making  a  channel 
not  less  than  40  feet  wide  and  4  feet  deep  at  mean  low  tide  from  the 
lower  narrows  up  to  Collins  Wharf,  at  the  head  of  the  upper  narrows. 
The  estimated  cost  of  the  project  was  $46,000. 

Subsequently  more  accurate  and  extended  surveys  having  shown  the 
practicability  of  extending  the  improvement  up  to  Packets  Landing 
and  thence  to  make  a  channel  2  feet  deep  at  low  tide,  corresponding  to 
9  feet  at  high  tide,  and  a  width  of  30  feet,  up  to  the  bridge  at  the  head 
of  navigation,  the  estimate  was  increased,  to  suit  the  latter  project,  to 
$85,000.  This  sum  was  appropriated  between  1871  and  1878,  and  by 
1879  all  the  improvements  at  that  time  contemplated  were  completed. 

These  improvements  opened  up  a  large  commerce,  employing  large 
vessels  where  formerly  flatboats  had  been  used.  Owing  to  the  abrupt 
turns,  however,  in  the  channel  at  the  Lower  Narrows  these  vessels  had 
difficulty  in  passing  that  place.  The  larger  vessels  that  came  into  use 
required  a  wider  and  deeper  channel. 

A  new  project  was  therefore  adopted  providing  for  making  a  cut-off' 
channel  through  Alleys  Point,  with  straight  connecting  channels  above 
and  below,  and  widening  to  60  feet  and  deepening  to  5  feet  the  existing 
channels  through  Trickeys  and  Clements  Point  shoals;  $28,000  were 
appropriated  and  expended  in  making  the  *'cut-off"  through  Alleys 
Point.  The  other  work  of  blasting  and  removing  rock  and  dredging 
in  the  upper  portions  of  the  river  was  estimated  to  cost  $47,000  more. 
This  second  project  was  completed  in  1888. 

The  act  of  August  11, 1888,  ordered  another  survey  to  be  made  of  the 
river.  The  report  of  this  survey  is  dated  December  14,  1889.  The 
large  increase  in  trade  seemed  to  justify  still  further  improvement  of 
the  river,  and  accordingly  a  new  project  was  submitted,  suggesting  an 
improvement  that  looks  to  obtaining  a  channel  depth  of  7  feet,  increas- 
ing to  7J  feet  in  rock,  the  channel  to  have  a  minimum  width  of  50  feet 
where  confined  in  rock,  increasing  to  60  and  75  feet  where  the  material 
is  less  expensive  to  remove.  This  last  project  is  estimated  to  cost 
$175,000. 

The  following  appropriations  have  been  made  for  the  improvement  of 
this  river: 


August  2, 1882 $28,000 

July  5, 1884 28,000 

Augusts,  1886 10,000 

August  11,1888 9,000 

September  19, 1890 25,000 

July  13,1892 15,000 

Total 210,000 


July  4, 1836 $5,000 

March  3,1837 5,000 

March  3,1871 10,000 

June  10,1872 10,000 

March  3,1873 10,000 

June  23,  1874 10,000 

March  3,1875 25,000 

August  14,1876 14,000 

June  18,1878 6,000 

The  total  expenditures  on  the  improvement  of  the  river  up  to  June 
30,  1893,  have  been  $194,434.  These  expenditures  have  resulted  in 
giving  a  channel  through  the  rocky  bed  of  the  river  5  feet  deep  and  40 
feet  wide  in  the  narrowest  parts,  where  before  the  depth  was  only 
from  6  inches  to  2  feet. 

The  upper  end  of  the  channel  at  Dover  has  been  deepened  to  7  feet 
at  mean  low  tide  for  a  length  of  1,200  feet,  with  widths  varying  from 
100  to  140  feet.  Portions  of  the  channel  above  and  below  Clements 
Wharf,  of  a  total  length  of  600  feet,  have  also  been  dredged  to  the  same 
de])th. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  have 
been  $584,68.  .    r^r^m/> 
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A  contract  was  made  March  20, 1894,  with  Eogers  &  Fitzpatrick,  of 
Plattsburg,  N.  Y.,  for  the  excavation  of  about  2,000  cubic  yards  of 
ledge  in  the  Upper  Narrows  at  $6.44  i>er  cubic  yard.  The  contractor 
began  work  early  in  May,  1894,  and  by  the  close  of  the  year  had  made 
considerable  progress. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of 
coal  alone  it  is  reported  that  not  less  than  35,000  tons  are  supplied 
annually  at  a  saving  of  60  cents  per  ton,  which  could  not  have  been 
done  had  no  improvement  been  made. 

Money  statement 

July  1, 1893,  balance  unexpended $15, 566. 00 

June  30, 1S94,  amoani  expended  daring  fiscal  year 584. 68 

July  1, 1894,  balance  unexpended 14,981.32, 

July  1, 1894,  outstanding  liabilities $300.  00 

July  1, 1894,  amount  covered  by  uncompleted  contracts . . : 12, 880.  00 

13,180.00 

July  1, 1894,  balance  available 1,801.32 

[  Amount  (estimated)  required  for  completion  of  existing  project 135,000.00 

j  Amounttb  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AhBiract  of  proposals  for  removal  of  ledge  in  Cochcoo  Biver,  New  Hampshire,  March  5, 

1894, 


* 

Name  and  address  of  bidder. 

ledge. 

No. 

Priccper 
cnbic 
yard. 

Amount 

1 

Charles  H.  Souther,  Bonton,  Mass , 

$12.50 
9.49 
8.  SIS 
(J  44 

$25,000 

? 

Thomas  Sy  monds,  Manchester,  Mass 

» 

Townsend  &.  Jubuston,  Somers  Point  N.  J 

17, 7» 

4 

Hogers  &.  Fitzpatrick,  Plattsburg,  N.  Y 

12  880 

Contract  made  with  Rogers  &  Fitzpatrick,  March  20,  1894. 


COMMERCIAL   STATISTICS. 

Beceipis  and  shipmeniB, 


Articles. 


Apples . 
Brick... 


Coal . 

CVment,  lime,  and  plaster. 

Geucrfll  merobaudiBo 

Iron 

Lumber 

Phosphates 

Sand  (molding) , 


1891. 


Ton9. 


40.066 

26,656 

1,810 


890 

1,500 

150 

100 


1882. 


Tong. 

150 

40,000 

27,856 

1.950 


1,600  I 
150  ' 
80 


1883. 


I     Tons. 

\""  31,500 

29,983 

2,0» 

'  200 


3, 000 

225 


Total 70,662  1      71.785  6<JLfl33 
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Veaaeh  arriving  in  calendar  year  1S9S. 

Sailing  vesselB,  coastwise— 400  to  500  tons  each 35 

Less  than  400  tons  each 68 

Steam  tugs ^ 3 

Barges 1 


A  ig. 

HARBOU  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

At  tbe  instance  of  members  of  the  Marine  Society,  and  the  Board  of 
Trade,  and  other  citizens  of  Portsmouth,  a  survey  of  this  harbor  was 
made  in  1882  by  Col.  George  Thorn,  Corps  of  Engineern.  The  improve- 
ment desired  at  that  time  was  to  have  the  channel  of  entrance  opened 
to  a  depth  of  9  feet  at  mean  low  tide  for  a  width  of  100  feet  and  to 
faave  the  inner  basin  enlarged  to  a  width  of  300  feet  for  a  length  of 
about  700  feet  and  the  dredged  channel  and  basin  protected  by  a 
rubblestone  breakwater.    The  estimated  cost  of  the  project  was  $33,000. 

The  act  of  Congress  of  July  5, 1884,  directed  a  preliminary  exami- 
nation and  survey  to  be  made  with  a  view  to  its  improvement  as  a 
harbor  of  refuge.  This  examination  was  made  in  the  latter  part  of  the 
year  1884,  and  an  enlarged  project  submitted  for  the  improvement,  the 
estimated  cost  of  which  was  $150,000.  The  former  project  was  not 
regarded  by  the  distiict  engineer  as  sufficient  to  accomplish  satisfactory 
results,  and  the  latter  he  regarded  as  too  costly  to  justify  the  Govern- 
ment in  undertaking  it.  The  former  project,  however,  was  adopted  in 
1886,  and  its  execution  entered  upon. 

In  1887  the  engineer  recommended  that  the  project  be  enlarged,  as 
tbe  old  project  did  not  seem  to  meet  the  needs  of  those  interested.  A 
new  project  was  therefore  suggested,  providing  for  the  construction  of 
two  breakwaters,  one  on  the  north  side  and  the  othei:  on  the  south  side 
of  the  entrance,  and  the  dredging  of  an  anchorage  behind  them  of 
about  41>  acres  to  a  depth  of  12  feet  at  mean  lo\^  tide.  The  estimated 
cost  of  the  enlarged  x)roject  was  $235,000. 

The  act  of  1^88  made  an  appropriation  of  $20,000  for  the  work  (m 
the  enlarged  plan.  Before  the  improvement  was  undertaken  the  depth 
of  water  in  the  harbor  was  only  about  6  feet  at  low  tide,  and  the 
anchorage  was  small  in  area  and  exposed  to  the  full  force  of  the  sea, 
which  is  heavy  when  the  winds  are  strong  from  the  northeast.  The 
object  of  the  improvement  is  to  form  a  harbor  of  refuge  for  small 
coasters  and  other  vessels  that  get  caught  outside  and  are  unable  to 
get  into  the  harbor  of  Portsmouth  on  account  of  the  strong  ebb  tide 
which  sets  out  to  sea..  It  is  said  that  a  number  of  wrecks  have  occurred 
which  need  not  have  happened  if  such  a  harbor  had  been  in  existence. 

The  following  appropriations  have  been  made: 

Angn8t5, 1886 $10,000 

August  11,  1888 : 20,000 

Beptembcr  19,  1890 '. 40,000 

July  13,  1892 30,000 

The  total  expenditures  up  to  June  30,  1893,  were  $45,490.86.  The 
results  accomplished  up  to  that  date  were  the  dredging  of  a  part  of  the 
area  intended  for  anchorage  ground  under  the  new  project  and  the 
partial  construction  of  the  breakwater  on  the  south  side  of  the  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  have 

^A!^'®i¥^-*«       ^      .  ,  *  ,  Digitized  bv  ^OOi     , 
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two  contracts— one  with  Georg:e  Willett  Andrews  for  raising  and  widen- 
ing the  breakwater  on  the  south  side  of  the  entrance,  and  the  other 
with  Moore  &  Wright  for  dredging. 

The  construction  of  the  breakwater  was  completed  the  last  of  Octo- 
ber, 1893.  The  total  quantity  of  stone  delivered  under  the  contract 
was  14,962  tons. 

The  dredging,  under  contract  with  Moore  &  Wright,  continued  until 
January  (i,  1894,  when  145,137  cubic  yards  of  material  had  been  removed. 
Under  this  contract  the  channel  or  anchorage  was  widened  200  feet,  to 
the  depth  of  12  feet  at  mean  low  tide. 

March  19, 1894,  a  contract  was  made  with  William  S.  White,  of  Book- 
laud.  Me.,  for  the  construction  of  the  breakwater  on  the  north  side  of 
the  entrance.  The  work  was  commenced  on  the  15th' of  May,  and  was 
in  progress  at  the  close  of  the  year. 

There  is  no  commerce,  properly  considered  as  such,  in  Little  Harbor. 
The  work  is  intended  as  a  harbor  of  refuge,  and  will  doubtless  be  used 
only  in  case  of  necessity  by  small  coasters  which  can  not  reach  Ports- 
mouth Harbor  in  northeasterly  storms. 

Money  statement, 

July  1, 1893,  balance  UDexpended '. $54,509.14 

J  ane  30, 1894,  amount  expended  during  fiscal  year 44, 018. 92 

July  1,  1894,  balance  unexpended 10,490.23 

July  1,1894,  outstanding  liabilitie« $300.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 10, 000. 00 

10,300.00 

July  1, 1894,  balance  available 190.22 

[  Amount  (eHtimated)  required  for  completion  of  existins  project 135, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1896    25, 000. 00 
]  Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  construciioti    of  stone  breakwater   at  Little  Harbor,  Sew 

Hampshire,  March  5,  1894, 

So. 

Name  and  addreiifi  of  bidder 

Beacon,  71 

tons;  price 

per  ton. 

Topoonrae, 

arotons: 

price  per 
ton. 

Body  of 

breakwater, 

5,270  tona; 

price  per 

ton. 

Amount 

1 
2 
3 

4 

Townsend  &  Johnaton,  Somera  Point,  N.J 

Kockport  Granite  Company,  Kockport,  Maaa. . . 

George  Willett  Andrews,  Biddeford,  Me 

Jogepli  H.  White,  Boaton,  Mass 

♦1.88 
3.64 
2.88 
3.34 
3.75 
1.96 

$1.08 
3.59 
2.88 
3.84 
4.00 
1.96 

♦1.98 
1.89 
2.09 
1.93 
2.29 
1.96 

$12,337.38 
13,413.84 
13, 781. « 
13,380.84 

5 

HATnilton  &  T)oven  Portland  Mm. ^_., 

15.894,55 

tl 

William  S.  White.  Rockland.  Me 

12,212.76 

Contract  made  with  William  S.  White,  March  19,  1894. 

Abstract  of  contracts  for  improving  Little  Harbor,  New  Hampshire,  in  force  during  tks 
fiscal  year  ending  June  SO,  1894. 


No.     Name  and  address  of  contractor. 


Date  of  con- 
tract. 


Subject  of  contract. 


Price. 


*1     George  Willett    Andrews,   Bidde-    July  12, 1802    Raising  and  widening  breakwater      t$l.ll 
ford,  Me.  j      at  Yro^l  Point. 

*2     Moore  &.  Wright,  Portland,  Me Feb.  24, 1803    Dredgiiie  channel  to  12  feet  at  mean         ;  •  W 

low  tide. 
3     William  S.  White,  Rockland,  Me. . .    Mar.  19, 1894    Construction  of  breakwater  at  Jer-       1 1.» 

ry'a  Point. 


*  Contract  completed.  t  Per  ton  for  stone.  ♦  Per  cubic  yard  in  sooif^. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 


REPORT  OF  LIEUT.  COL,  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE   WORKS. 


IMPROVEMENTS. 


1.  New~biiryport  Harbor^Massachusetts. 

2.  Merriiiiac  River,  Massachusetts. 

3.  Powow  River,  Massachusetts. 

4.  Ipswich  River,  Massachusetts. 

5.  Essex  River,  Massachusetts. 

6.  Harbor  of  refuge,   Sandy  Bay,  Cape 

Ann,  Massachusetts. 

7.  Gloucester  Harbor,  Massachusetts. 

8.  Manchester  Harbor,  Massachusetts. 

9.  Salein  Harbor,  Massachusetts. 

10.  Lynn  Harbor,  Massachusetts. 

11.  Winthrop  Harbor,  Massachusetts. 

12.  Mystic  and  Maiden  rivers,  Massachu- 

setts. 


13.  Boston  Harbor,  Massachusetts. 

14.  Weymouth  River,  Massachusetts. 

15.  Hingham  Harbor,  Massachusetts. 

16.  Scituate  Harbor,  Massachusetts. 

17.  Plymouth  Harbor,  Massachusetts. 

18.  Kingston  Harbor,  Massachusetts. 

19.  Wcllfleot  Harbor,  Massachusetts. 

20.  Provincetown  Harbor, Massachusetts. 

21.  Chatham  Harbor,  Massachusetts. 

22.  Removing    sunken  vessels    or  craft 

obstructing  or  endangering  naviga- 
tion. 


United  States  Engmneeb  Office, 

Boston^  Mms.^  July  5,  1894. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
3'ear  ending  June  30;  1894. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  Col.  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 


B  I. 

IMPROVEMENT  OF  HARBOR  AT  NEWBURYPORT.  MASSACHUSETTS. 

Newburyport  is  situated  on  the  south  bank  2^  miles,  approximately, 
from  the  mouth  of  the  Merrimac  Eiver.  The  river  empties  into  the 
Atlantic  Ocean  midway  between  Gape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river,  between  Plum  Island  and  Salisbury  Point,  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  wat^r.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  imi)rovement,  a  channel,  variable  in 
position  and  depth,  was  maintained  by  the  current  of  the  river, 
increased  by  the  tidal  prism  in  a  large  interior  basin,  due  to  a  range  of 
tides  equaling  8^  feet. 
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For  1,000  feet  outward  from  the  gorge  toward  the  crest  of  the  har  the 
carrent  was  able  to  maintain  a  channel  of  navigable  width  and  18  feet 
deep  at  mean  low  water,  and  for  a  farther  distance  of  1,500  feet  a  chan- 
nel 12  feet  deep.  From  the  18-foot  contour  line  on  the  inside  to  the 
same  on  the  outside  the  distance  was  4,000  feet,  and  between  the  12- 
foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  an^  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the 
tide  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at  high 
tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubblestone  jetties,  their  outer  ends  parallel  for  1,000  feet  and  about 
the  same  distance  apart,  and  the  protection  of  tlio  beach  in  their 
vicinity.  This  was  modified  in  1882  so  as  to  provide  for  the  partial 
closing  of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long 
and  5 J  feet  above  mean  low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  protec 
tion  was  modified  in  1883.  The  north  jetty,  from  Salisbury  Beach,  is 
to  be  4,000  feet  long,  approximately,  and  the  south  jetty,  from  Plum 
Island,  is  to  be  2,400  feet,  approximately. 

Both  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above  mean 
low  water.  The  two  jetties  have  slopes  of  1  on  2  on  the  sea  side  and 
of  1  on  1  on  the  harbor  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885.  Their  form  and  dimensions 
are  shown  in  the  report  for  1881.  The  location  and  details  of  construe 
tion  of  the  dike  are  given  in  the  report  for  1883.  The  estimated  cost  of 
the  improvement  was  $375,000. 

The  total  appropriations  to  date  are  $277,500. 

The  amount  expended  to  June  30,  1893,  was  $251,841.87. 

On  Juno  30,  1893,  the  condition  of  the  improvement  was  as  follows: 
The  north  jetty  was  2,510  feet  long,  fully  completed,  and  partly  cx)m- 
pleted  for  an  additional  length  of  165  feet;  the  south  jetty  was  com- 
pleted for  1,077  feet,  and  partly  completed  for  an  additional  distance  of 
223  feet,  and  its  shore  end  was  strengthened  by  a  sand  catch ;  the  dike 
was  completed  so  far  as  was  prudent  for  its  safety;  it  was  817  feet 
long,  5J  feet  hig4i  above  mean  low  water,  except  that  near  its  center  a 
weir  had  been  left,  150  feet  long,  its  sill  2  feet  above  mean  low  water. 

Operations  were  in  progress  under  a  contract  with  Mr.  George  Wil- 
lott  Andiews,  of  Biddeford,  Me.,  to  deposit  in  the  north  jetty  15,000 
tons  of  rubblestone ;  work  under  this  contract  was  continued  during  the 
ycjir,  a  total  of  14,444  tons  of  stone  being  deposited  to  the  date  of  this 
report. 

On  June  30, 1894,  the  north  jetty  is  2,705  feet  long,  fully  completed,  and 
the  south  jetty  and  dike  are  in  the  same  condition  as  on  June  30, 1893. 

The  annual  survey  of  the  bar  was  made  early  in  June,  1894,  and  by 
comparison  with  the  survey  of  1893,  it  is  found  that  the  channel  over 
the  bar  at  its  outer  end  has  swung  still  farther  to  the  southward;  the 
depth  on  the  bar  and  the  outside  contours  have  not  altered;  and  that 
inside  the  bar  the  channel  has  steadily  improved. 

To  complete  the  improvement  an  appropriation  of  $97,500  will  be 
required,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1896,  m  the  extension  of  both  jetties  to  their  full 

projected  lengths.  Digitized  by  V^OOglC 
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The  advantages  to  bo  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
aftbrding  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach  and  giving 
easy  access  at  high  tide  to  the  wharves  at  Kewburyport  for  vessels 
drawing  17  feet,  approximately. 

^  This  work  is  located  in  the  coUection  district  of  Kewburyport,  Mass.,  of  which 
Newbnryport  is  the  port  of  entry.  The  nearest  light-house  is  on  Plum  Island,  at 
the  entrance  of  the  harbor.  , 

The  accompanying  commercial  statistics  for  the.  fiscal  year  have  been 
furnished  by  the  collector  of  customs  for  Newbnryport,  Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 

Act  of— 

June  14, 1880 $50,000 

March  3, 1881 40,000 

#           August  2, 1882 40,000 

.July  5, 1884 40,000 

AuguBt5, 1886 37,500 

.    *         August  11,1888 25,000 

September  19, 1890 25,000 

July  13,1892 20,000 

Total 277,500 

Money  statement, 

July  1, 1893,  balance  unexpended $25,  TiSS.  13 

June  30, 1894,  amount  expended  during  iiscal  year .' 17, 881. 97 

July  1, 18M,  balance  unexpended 7,776. 16. 

July  1, 1894,  outstanding  liabilities G,  716. 07 

July  1, 1894,  balance  available 1,060.09 

,  Amount  (estimated)  required  for  completion  of  existing  project 97, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    97, 500. 00 
,  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
«      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


* 

Shipping. 

1892. 

1893. 

1894. 

Entrances: 

Foreign 

No. 
3 

T<nu. 
387 

No.      Tons. 
2           146 

No.  i    TonR. 
7  1          889 

DomeBtic 

Clearances: 

Foreign 

4 
16 

48.') 
4.085 

13       2,362 
1  '        39!) 

1 

1893. 
Tout. 

13  1 

Domestic 

Imported. 

!          1832. 

1894. 

Coal 

Tons. 
♦  135. 000 

Tons. 

1  534 

Lumber 

»  34.  200 

1 98, 600 

115 

Laths 

1                '■    " 

M{#t<^UAneoas    

iraber. 

-»  Feet. 

f  luni 

A  large  quantity  of  coal  is  annually  landed  at  this  port  from  coastwise  vessels,  the 
arrivals  and  clearances  of  -which  are  not  recorded,  and  statistics  can\g9(]l^4given. 
Vessels  drawiug  from  10  to  14  feet  frequent  the  harbor.  C 
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B  2. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  mouth  of  the  Merrimac  River  is  15  miles  northwest  frorii  Gape 
Ann,  Massachusetts.  Tide  water  extends  up  it  a  distance  of  19 
miles,  or  to  the  foot  of  the  "Upper  Falls,"  1^  miles  above  Haverhill, 
Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked,  and  much 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth. 
The  sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific 
appropriations  for  the  improvement  of  Newburyport  Harbor,  while 
many  sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar 
have  been  removed  by  general  appropriations  for  the  improvement  of 
the  river. 

The  object  of  the  improvement  is  to  widen,  straighten,  and  deepen 
the  natural  channel  of  the  river  from  the  bar  to  the  head  of  tide  water. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haverhill 
bridge,  4  feet- 
No  plan  of  the  river  above  Newburyport  has  been  published  in  the 
reports  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Ijower  Mit<5hell8  Falls,  and  to  remove  the 
Gangway  Kock  and  the  "Boilers"  in  Newburyport  Harbor. 

The  cost  was  estimated  to  be  $69,025. 

The  project  was  modified  in  1874  so  as  to  include  the  removal  of 
rocks  in  and  near  the  draw  of  the  bridge  at  Deer  Island,  2  miles  above 
Newburyport,  and  at  Rocks  bridge,  and  at  Little  Curriers  Shoal,  Bast 
Haverhill,  so  that  the  channel  should  have  the  following  depths  at 
ordinary  high-water  stages  of  the  river:  From  the  mouth  to  Deer 
Island  bridge,  5  miles,  16J  feet;  thence  to  Haverhill  bridge,  12J  miles, 
12  feet;  thence  to  the  foot  of  Mitchells  Falls,  Hazeltine  Rapids,  IJ 
miles,  10  feet;  thence  through  Mitchells  Falls  to  the  head  of  the  Upper 
Falls,  2^  miles,  not  less  than  4 J  feet,  when  the  mill  water  at  Lawrence 
is  running. 

This  revised  jiroject  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  are  $242,366.72. 

The  expenditures  to  June  30, 1803,  were  $233,275.20. 

The  excess  of  expenditure  over  the  estimate  is  due  to  the  removal  of 
rocks  and  other  obstructions  that  were  unknown  and  removal  not  con- 
templated when  the  estimate  was  made,  and  by  the  expense  of  neces- 
sary surveys  and  examinations  not  provided  for  in  the  estimate. 

The  condition  of  the  improvement  on  June  30, 1893,  was  as  follows: 

The  modified  project  of  1874  was  completed  with  the  exception  of 
the  removal  of  the  **  Boilers"  upon  which  work  was  in  progress  under 
a  contract  with  Messrs.  Sturgis  &  Andrews,  of  Bonny  Eagle,  Me. 

This  contract  was  completed  in  August,  1893;  350  cubic  yards  of 
ledge  were  removed. 

At  the  date  of  this  report  the  project  for  the  improvement  of  the 
river  is  completed,  and  the  improved  channel  is  in  good  order. 

To  extend  the  improvement  so  that  the  same  depth  of  water  as  is 
now  obtained  through  Mitchells  Falls  can  be  carried  to  Lawrence  (a 
distance  of  5  miles  from  the  head  of  the  falls),  was  in  1^  estimated  to 
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cost,  for  dredging  through  Gages  Shoal  and  Andover  Bar  and  removing 
bowlders  and  ledges,  $11,000. 

This  work  is  located  in  the  collection  district  of  Newbury  port,  Mass.,  of  which 
Newbnryport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  Plum 
Island  lights  and  the  Newbnryport  Upper  Harbor  lights. 

Gorainercial  statistics  are  included  in  statement  for  Newburyport 
Harbor. 

No  increase  of  the  tonnage  of  the  river  is  apparent  since  the 
improvement  was  commenced,  and  no  new  lines  of  water  transporta- 
tion have  been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 


Act  of— 

May  23,1828 $32,100.00 

April  2,1830 3,506.72 

March  2,  1831 16,000.00 

March  2,1833 4,900.00 

Jnne  28,  1834 3,860.00 

July  11,  1870 25,000.00 

March  3,  1871 25,000.00 

June  10, 1872 25,000.00 

March  3,  1873 25,000.00 

Jnne23,  1874 10,000.00 

March  3,  1875 12,000.00 


Act  of— 

June  18,  1878 $10,000.00 

March  3,  1879 5,000.00 

June  14,  1880 12,000.00 

March  3,  1881 9,000.00 

.  August  2,  1882 9,000.00 

July  5,  1884 3,500.00 

September  19.  1890 10, 000. 00 

July  13,  1892 1,500.00 

Total 242,366.72 


Appropriations  made  since  1870  have  been  expended  on  the  approved 
project  of  that  date  and  its  modifications. 

Money  statement 

July  1,  1893,  balance  unexpended $9, 091. 52 

June  30, 1894,  amount  expended  during  fiscal  year 3,  779. 80 

July  1,  1894,  balance  unexpended 5, 311. 72 


B  3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  Eiver  is  a  tributary  of  the  Merrimac  River,  which  it  joins 
from  the  north  about  3J  miles  above  Newbnryport. 

The  tide  enters  the  river  a  distance  of  about  9,600  feet,  following  the 
channel,  or  to  a  dam  just  above  the  town  of  Amesbury,  Mass. 

The  present  channel  is  narrow,  exceedingly  crooked,  and  is  not  navi- 
gable at  low  water.  The  mean  range  of  the  tide  at  the  mouth  of  the 
river  is  6.7  feet. 

The  project  for  the  improvement  of  the  river  was  proposed  January 
24,  1885.  It  was  based  on  the  survey  provided  for  in  the  act  of  July  5, 
1884. 

This  project  proposed  to  make  a  channel  9,600  feet  long,  60  feet  wide 
on  the  bottom,  and  12  feet  deep  at  mean  high  water,  at  an  estimated 
cost  of  $77,000. 

Three  appropriations  have  been  made  for  this  improvement,  viz,  by 
the  act  of  August  11, 1888,  which  appropriated  $3,000  for  dredging, 
provided  that  this  sum  shall  not  be  expended  until  the  towns  of  Ames- 
bury  and  Salisbury,  or  either  of  them,  shall  have  caused  such  a  draw 
,  to  be  placed  in  the  present  bridge  over  said  river  ag.  iJjiajyr  Ije 
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by  the  Secretary  of  War;  by  the  act  of  September  19, 1890,  $5,000, 
with  a  similar  i)rovi8o;  and  by  act  of  July  13, 1892,  $4,000. 

On  April  10, 1889,  the  Secretary  of  War  approved  the  plan  of  Uie 
proposed  bridge.  On  May  11,  1892,  the  chairman  of  the  selectmen  of 
the  town  of  Amesbury,  Mass.,  stated  that  the  bridge  over  the  Poivow 
River  had  been  reconstructed  in  accordance  with  the  approved  plans. 

The  available  funds  are  insufficient  to  afford  any  appreciable  benefit 
to  commerce  by  their  expenditure,  and  they  will  be  retained  in  tlie 
Treasury  until  additional  funds  are  provided. 

To  complete  this  improvement  will  require  an  appropriation  of  $05,000. 
Of  this  amount  $30,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  1896. 

This  work  is  located  in  the  conection  district  of  Nowburyport,  Mass.,  of  wbieli 
Newbnryport  is  the  nearest  port  of  entry.  The  nearest  ligbt-bouses  are  the  New- 
buryport  Upper  Harbor  lights. 

No  increase  in  the  tonnage  of  the  river  is  apparent,  and  no  new  lines 
of  water  transportation  have  been  established. 

Commercial  statistics  are  included  in  the  statement  for  Newburyport 
Harbor. 

Money  statement 

July  1,  1893,  balance  unexpended $12,000.00 

July  1,  1894,  balance  unexpended.. 12,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amountthat  can  be  profitablyexpended  in  fiscal  year  ending  June  30,1896     30,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


B  4. 

IMPROVEMENT    OF    IPSWICH    RIVER,    MASSACHUSETTS. 

Ipswi(;h  Eiver  empties  into  Phim  Island  Sound  0  miles  south  of 
Newbury[)ort,  Mass.,  and  at  the  same  distance  west  of  Cape  Ann. 
The  head  of  navigation  is  3  miles  above  the  mouth. 

The  entrance  of  Plum  Island  Sound  is  7  miles  east  of  the  mouth  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of 
water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to  Bar- 
ras  Turn,  a  distance  of  2  miles,  was  at  least  GO  feet  wide  and  4  feet 
deep  at  im^an  low  water.  From  Barras  Turn  to  the  town  wharves,  a 
distance  of  1  mile,  the  channel  was  narrow  and  crooked,  and  had  at 
some  places  but  1^  feet  depth  at  mean  low  water.  The  rise  or  fall  of 
the  tide  is  8.4  feet. 

The  original  project  for  improvement  was  submitted  Decembers, 
1875.  It  i>roposed  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low 
water  from  Barras  Turn  to  the  town  wharves,  at  an  estimated  cost  of 
$25,000. 

On  ^'oveniber  5,  1883,  the  project  w^as  divided  into  three  partial  pro- 
jects: 

1.  The  removal  of  the  ledges  at  Hoards  Point  and  opposite  Nabbys 
Point  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable  chan- 
nel of  that  depth,  at  a  cost  of  $15,900.  ^.^.^.^^^  ^^  V^OOglC 
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2.  To  dredge  the  shoals  at  Labor  in  Vain  and  The  Shoals  so  as  to 
open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at  a 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  Barras  Turn 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  J6,900. 

In  the  Annual  Beport  of  1887,  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opehing  a 
channel  GO  feet  wide  and  4  feet  deep  through  The  Shoals  and  Labor  in 
Vain,  and  extending  it  to  the  deep  hole  opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Beport  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  work  to  date  is 
$7,600. 

The  amount  expended  to  June  30, 1893,  was  $2,556.29. 

On  June  30, 1893,  a  channel  had  been  dredged  4  feet  deep  at  mean 
low  water,  60  feet  wide  at  Labor  in  Vain,  -and  40  feet  wide  at  The 
Shoals;  and  a  contract  was  in  force  with  Mr.  Edgar  P.  Levering,  of 
South  Boston,  Mass.,  to  remove  6,000  cubic  yards  by  dred^ug,  and 
thus  comi)lete  the  limited  project. 

Operations  under  this  contract  were  commenced  during  the  latter 
part  of  June,  1894,  and  as  but  1,506  cubic  yards  were  dredged  during 
the  fiscal  year,  the  condition  of  the  improvement  at  the  date  of  this 
rejwrt  is  essentially  the  same  as  on  June  30, 1893. 

To  comi)lete  the  original  project  would  require  an  appropriation  of 
$17,500,  but  the  i)resent  proposed  partial  project,  it  is  believed,  will 
fully  meet  all  the  reasonable  demands  of  the  commerce  of  the  river, 
and  the  available  funds  will  suffice  for  this  purpose. 

Ipswich  River  is  in  the  collection  district  of  Newburyport^.  Mafls.  The  nearest 
light-house  is  the  Ipswich  Light  on  Castle  Neck,  about  1^  miles  southeast  from  the 
month  of  the  river. 

Commercial  statistics  are  included  in  the  statement  for  Newbury- 
port  Harbor. 

No  increase  in  the  tonnage  of  the  river  is  apparent  and  no  new  lines 
of  water  transportation  have  been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  arc- 
By  act  of— 

Augusts,  1886 $2,500 

August  11,  1888 2;  500 

Ju^  13,  1892 2,500 

Total 7,500 

Money  statement, 

July  1,  1893,  balance  unexpended $4,_943. 71 

June  30,  1894,  amount  expended  during  fiscal  year 81. 30 

July  1 ,  1894,  balance  unexpended 4, 862. 41 

July  1,  1894,  outstanding  liabilities $527.10 

July  1,  1894,  amount  covered  by  uncompleted  contracts 1, 572. 90 

2, 100. 00 

July  1,  1894,  balance  available 2,762.41 
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B5. 

IMPROVEMENT  OF  ESSEX  RIVER,  MASSACHUSETTS. 

Essex  Kiver  winds  between  marshy  banks  for  3J  miles  from  the  head 
of  navigation,  at  the  village  of  Essex,  to  its  month,  which  forms  a 
harbor  of  refuge  for  light-draft  vessels,  about  3  miles  to  the  southeast- 
ward of  the  entrance  to  Ipowich  Eiver,  Massachusetts. 

The  channel  of  the  river  is  crooked  and  obstructed  by  sand  bars  and 
bowlders. 

The  project  for  its  improvement  was  submitted  May  15,  1891.  It 
proposed  to  widen  and  deepen  the  upper  12,0()0  feet  of  the  natural 
channel  of  the  river,  so  that  4  feet  at  mean  low  water  oould  be  carried 
to  the  head  of  navigation  in  a  channel  60  feet  wide  at  a  cost,  as  esti- 
mated, of  $25,000. 

But  one  appropriation  has  been  made  for  this  work,  viz,  by  the  act 
of  July  13,  1892,  $5,000. 

The  available  funds  are  insufficient  to  aflford  any  appreciable  benefit 
to  conmleree  by  their  expenditure,  and  they  will  be  retained  in  the 
Treasury  until  additional  funds  are  provided. 

No  operations  were  in  progress  during  the  year,  and  at  the  date  of 
this  report  the  original  condition  of  the  river  is  unaltered. 

To  complete  the  improvement  will  require  an  appropriation  of  $20,000. 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30,  1896. 

Essex  River  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which  Gloacester 
is  the  port  of  entry.  The  nearest  lig^t-house  is  Aunisquam  Light,  2  miles  east  of  the 
mouth  of  the  river. 

Commercial  statistics  are  included  in  the  statement  for  Gloucester 
Harbor,  Masschusetts. 

Money  statement 

July  1,  1893,  balance  unexpended $5, 000. 00 

July  1,  1894,  balance  unexpended 5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 20,  000.00 
Amouu  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896    20, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


B  6. 

HARBOR  OF  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon 
tory  of  Cape  Ann,  which  forms  the  northern  limit  of  Massachusetts  Bay. 
Its  shore  lines  form  a  little  less  than  a  right  angle,  and  their  directions 
are  nearly  north  and  south  and  east  and  west.  The  rocky  island  of 
Straitsmouth  forms  the  eastern  extremity  of  one  shore  line,  and  the 
steep  headland  of  Andrews  Point  the  northern  end  of  the  other.  Fol- 
lowing the  line  of  the  proi)osed  breakwater  the  bay  is  2|  miles  wide,  and 
has  a  depth  of  2  miles,  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep,  high  hills, 
but  it  fronts  the  northeast  and  is  open  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast.  ,    ^^^.^ 
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The  great  seas  of  the  ocean  are  broken,  liowever,  in  a  degree  by  the 
.  Buuken  rocky  ledges  called  Averys  Ledge,  the  Dry  and  Little  Salvagei^, 
the  Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  mouth 
of  the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unob- 
structed, and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  lieport  of  the  Chief  of  Engineers  for  1892,  p.  564. 

The  original  project  tor  improvement  was  submitted  in  1884.  It  pro- 
posed a  continuous  breakwater  9,000  feet  long,  divided  into  two  branches  ; 
one  starts  at  Averys  Ledge  and  runs  in  a  direction  a  little  west  of 
north  to  Abners  Ledge,  a  distance  of  3,600  feet;  the  other  extends 
5,420  feet  from  Abners  Ledge  in  a  northwesterly  direction  and  termi- 
nates at  the  84-foot  contour  off  Andrews  Point. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges,  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  propose<l  harbor  lies  betweer  Straits- 
mouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance  near  Andrews  Point  is  2,700 
feet  wide  and  80  feet  deep.  They  are  so  located  with  reference  to  each 
other  that  vessels  can  enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,*  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  original  project  proposed  to  build  the  substructure  of  the  break- 
water to  the  level  of  22  feet  below  mean  low  water  of  a  mound  of  rub- 
blestone,  40  feet  wide  on  top. 

On  March  2,  1892,  the  project  was  modified  to  include  the  entire 
breakwater  by  a  report  of  the  special  board  of  engineers  constituted 
for  that  purpose. 

This  project  was  approved  March  17,  1802,  and  it  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone  with  the  following  section: 
On  the  sea  side,  from  the  bottom  to  15  feet  below  mean  low  water,  a 
slope  of  1  on  1  J;  thence  to  mean  low  water,  1  on  3;  thence  to  18  feet 
above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20  feet;  and  the 
rear  slope,  1  on  ^q^  to  mean  low  water;  tlience  to  the  bottom,  1  on  1. 

The  axis  of  the  eastern  branch  of  the  breakwater  is  indicated  by  an 
iron  spindle  on  Averys  Ledge  when  in  range  with  the  south  light-house 
on  Thatchefs  Island.  Cross  ranges  are  established  by  iron  pipes  let 
into  the  rocks  on  Dry  and  Little  Salvages,  which  mark  points  at  inter- 
vals of  100  feet  from  the  spindle  (initial  point)  on  Averys  Ledge.  The 
axis  of  the  north  branch  is  cross  range  3640. 

The  estimated  cost  of  the  improvement  is  $5,000,000,  to  which  must 
b3  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  of 
not  less  than  10  per  cent  of  the  original  estimates  of  cost.  Should 
operations  be  suspended  at  any  time  from  want  of  funds,  or  annual 
appropriations  be  reduced  to  small  sums  for  a  series  of  years,  the 
expense  for  the  final  construction  will  be  proportionally  increased. 

The  total  appropriations  to  date  are  $600,000. 

The  expenditures,  not  including  outstanding  liabilities,  to  June  30, 
1893,  were  $476,485.08. 

On  June  30,  1893,  591,797  tons  of  stone  had  been  deposited  in  the 
breakwater.  Of  this  amount  591,073  tons  were  small  stone  (less  than 
4  tons  weight)  deposited  below  low  water,  and  724  tons  were  large 
stone  (averaging  6  tons  weight)  and  deposited  above  low  water.  Four 
thousand  six  hundred  feet  of  the  breakwater,  between  cross  ranges  140 
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and  4740,  were  to  a  grade  22  feet  below  moan  low  water;  200  feet, 
between  cross  ranges  3040  and  3440,  were  to  the  grade  of  mean  low 
water,  and  £0  feet  of  tlio  breakwater,  between  cross  ranges  3540  and 
3490,  were  completed. 

Operations  were  in  progress  under  a  contract  with  the  Rockport  and 
Pigeon  Hill  Granite  companies  to  deposit  14,000  tons  of  large  stone 
antl  120,000  tons  of  small  stone  in  the  breakwater. 

During  the  fiscal  year  70,755  tons  of  small  stone  and  9,224  tons  of 
large  stone  were'  deposited  between  cross  ranges  3640  and  2940;  the 
breakwater  was  completed  between  cross  ranges  3540  and  3040  and 
brought  to  the  grade  of  mean  low  water  between  3640  and  2940. 

Two  hundred  feet  of  the  breakwater  were  completed  at  the  close  of 
the  working  season  1893  and  exposed  to  the  unusually  severe  storms 
of  the  winter  1893-'94.  The  only  effect  noticed  as  produced  by  these 
storms  was  a  settling  of  the  large  stone  an  average  of  2  feet  on  the 
southern  half  of  the  completed  portion  of  the  breakwater.  This  would 
seem  to  indicate  that  one  or  more  seasons  should  be  alloAved  to  elapse 
after  the  breakwater  is  brought  to  the  grade  of  mean  low  water  before 
the  large  stone  forming  the  superstructure  are  put  in  place. 

The  total  number  of  tons  of  stone  placed  in  the  breakwater  to  date 
is  671,776  tons,  of  which  9,948  tons,  were  large  and  G61jS2S  tons  smalL 

To  complete  the  project  will  cost  $4,400,0W. 

During  the  fiscal  year  ending  June  30,  1896,  $500,000  could  be 
.  expended  to  advantage. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con . 
struction  of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop- 
erty and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bay  is  situated  in  the  coUection  district  of  Gloncoster,  Mass.,  of  which 
Gloucester  is  the  port  of  entrv.  The  nearest  light-bouse  is  Straitsmouth  Light,  at 
the  southern  entrance  of  the  bay. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1894,  have  been  furnished  by  Mr.  Charles  S.  Eogers,  of  Rock- 
port,  Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 

Act  of— 

Jnlv5,  1884 $100,000 

Augusts,  1886 100,000 

August  11, 1888 •. 100.  OOO 

September  19;  1890 150,000 

July  13,  1892 150,000 

Total eOO,000 

Money  statement. 

July  1,  1893,  balance  unexpended $123, 514. 92 

Juno  30,  1894,  amount  expended  during  liscal  year 81, 810. 38 

July  1,  1894,  balance  unexpended 41, 704. 54 

July  1,  1894,  outstanding  liabilities $20, 769. 34 

July  1,  1894,  amount  covered  by  uncompleted  contractfi 10, 425. 50 

31,194.84 

July  1,  1894,  balance  available 10,509.70 

'Amount  (estimated)  required  for  completion  of  existing  project 4,  400, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aufkr^i/^ 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 3, 189SS^^*^^ 
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Articles. 

1802. 

1803. 

1804. 

Shippeil : 

Stoiio 

tons.. 

109,101 

170,000 

27i,o:jo 

Kccui  ved  : 

C.ml 

tons.. 

8,153 

8,126 

8,003 

WCMMI 

cords.. 

IGO 

400 

200 

Lumber 

: feet.. 

300,000 

250.000 

325.  IKM) 

Fish    

pounds . . 

barrels.. 

poands.. 

3,115,000 

2, 340, 000 

2,  000,0  JO 

Mackert'l 

1,000 

20,000 

1,000 

9J0 

280,000 

Lobstem 

oarrela.. 

600 

9J0 

Cmloil 

gallon  8 . . 

8,000 

7.200 

0,000 

Mediciueoil 

:..do.... 

4,000 

4,700 

4,500 

Salt 

hogsheads.. 

1,200 

1,000 

600 

B7. 

IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland,  and 
is  the  principal  resort  for  all  New  England  fishing  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  of  Cape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this 
coast  occur,  and  provides  a  secure,  ample  shelter  for  all  classes  of  ves- 
sels, except  from  south  winds,  and  from  these  a  moderate  extent  of 
protected  anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead,  the  inner  harbor,  and  in  the  inner 
channel  connecting  them  suflBcient  deep  water  for  the  most  liberal 
demands  of  commerce,  but  the  inner  harbor  and  channel  are  obstructed 
by  bowlders,  ledges,  and  shoals  dangerous  and  inconvenient  to  ship- 
ping, and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all 
southerly  winds. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  p.  506. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  Jind  was  based  on  the  survey  provided  for  by  the  act  of  July  11, 
1870.  (Report  of  Chief  of  Engineers,  1871,  p.  869.)  This  project  pro- 
posed the  removal  of  certain  bowlders  from  the  inner  harbor  at  a  cost, 
as  estimated,  of  $10,606.20,  and  the  construction  of  a  breakwater  from 
Eastern  Point  over  Dog  Bar  to  Round  Rock  Shoal,  at  an  estimated  cost 
of  $494,148.65. 

On  November  10, 1884,  Maj.  C.  W.  Raymond,  Corps  of  Engineers, 
by  order  of  the  special  board  of  engineers  that  was  considering  the 
subject  of  the  Sandy  Bay  Breakwater,  submitted  a  project  for  two 
breakwaters  at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000 
oil  essentially  the  same  site  as  that  proposed  in  1871,  and  a  supple- 
mentary one  through  Normans  Woe  Rock  to  cost  $607,000. 

This  project  and  estimate  are  published  in  the  Chief  of  Engineers' 
Keport  for  1885,  p.  5:U. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5, 1884,  that  a  survey  of  the  inner  harbor  and  of  the  reef  ofl"  Muscle 
Point  be  made,  and  that  Babson  Ledge  be  removed  to  21  feet  at  mean  low 
water.  (Reportof  Chief  of  Engineers,  1885,  p.  541.)  In  the  annual  rei>ort 
for  this  harbor  for  1887  a  general  project  for  its  improvement  was  sub- 
mitted, based  on  the  survey  provided  for  by  the  act  approved  August  5, 
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1880.  (Chief  of  Engineers'  Report,  1887,  p.  500.)  This  project  proposed 
to  remove  from  the  inner  harbor  lOlJ  cubic  yards  of  rock  known  to 
exist,  and  to  dredge  216,000  cubic  yards,  scow  measurement,  at  an  esti- 
mated cost  of  $65,000;  and  to  construct  the  breakwater  recommended 
in  the  project  of  1884,  that  extends  from  Eastern  Point  to  Round  Rock 
Slioal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  to  date  are  $80,000. 

The  expenditures  to  June  30,  1893,  wpre  $36,721.50. 

The  condition  of  the  improvement  on  June  30, 1893,  was  as  follows: 

Clam  Rock  had  been  i'educed  from  1  foot  to  9^  feet  at  mean  low 
water;  Pinnacle  Rock  from  8 J  to  16 J  feet,  mean  low  water;  rock  off 
Pew's  Wharf  from  2  to  6  feet,  mean  low  water;  rocks  off  J.  Friend's 
Wharf  from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks  were 
reduced  to  the  level  of  the  surrounding  bottom.  Babsons  Ledge  had 
been  reduced  from  11  to  14  feet,  mean  low  water. 

No  work  had  been  done  on  the  breakwater.  Two  channels  had  been 
dredged  in  Harbor  Cove,  approximately  parallel  to  the  heads  of  the 
w-harves;  the  east  channel  was  550  feet  long;  the  west,  1,000  feet  long; 
both  were  140  feet  wide,  10  feet  deep  at  mean  low  water,  except  over  a 
small  ledge  uncovered  by  the  dredging  off  Parmenter's  Wharf.  The 
main  harbor  had  been  improved  as  projected  from  its  entrance  near 
Fort  Point  to  the  steamboat  wharf,  so  that  15  feet  depth  at  mean  low 
w^ater  could  be  carried,  except  over  4  small  ledges  uncovered  by  the 
dredging  near  the  Halibut  Company  Wharf. 

On  June  30, 1893,  operations  were  in  progress  under  a  contract  with 
the  National  Dredging  Company,  of  Wilmington,  Del. 

Work  under  this  contract  was  continued  until  the  latter  part  of 
September,  1893,  when  all  of  the  dredging  proposed  by  the  project  was 
completed. 

The  ledges  uncovered  by  the  dredging  were  surveyed  and  were  found 
to  contain  549  cubic  yards  above  the  grade  of  the  projected  improve- 
ment. 

On  January  22,  1894,  sealed  proposals  were  invited  by  public  adver 
tisement  for  the  removal  of  these  ledges.  An  abstract  of  the  bids 
received  will  be  found  in  the  annexed  table. 

On  March  6, 1894,  a  contract  was  entered  into  with  Messrs.  Town- 
send  &  Johnston,  of  Somers  Point,  N.  J.,  to  remove  649  cubic  yards  of 
ledge,  at  $9.86  per  cubic  yard. 

Operations  under  this  contract  were  commenced  in  April,  1894,  and 
at  the  close  of  the  fiscal  year  386  cubic  yards  had  been  removed. 

At  the  date  of  this  report  all  of  the  proposed  dredging  has  been 
done,  and  the  removal  of  the  ledges  uncovered  by  this  dredging  is 
under  way.    Nothing  has  been  done  on  the  breakwater. 

To  complete  the  improvement  will  require  an  appropriation  of 
$752,000,  of  which  $250,000  could  be  expended  to  advantage  during  the 
year  ending  June  30,  1896. 

The  prospective  aidvantages  to  commerce  by  the  completion  of  the 
improvement  are  a  more  safe  anchorage  for  vessels  seeking  protection 
from  southerly  gales. 

Gloucester  Harbor  is  in  the  colleotion  district  of  Gloucester,  Mass.,  of  which  Glou- 
cester is  the  port  of  entrj'. 

The  nearest  light-houses  are  Ten  Pound  Island  Light,  in  the  harbor,  and  Eastern 
Point  Light,  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  have  been 
furnished  by  the  collector  of  customs  at  Gloucester,  Mass. 
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The  dates  and  ainouuts  of  the  approi)riatioiis  for  this  work  are  as 
follows : 

Act  of — 

June  10,  1872 $10,000 

Augusts,  1886 5,000 

August  11,  1888 10.003 

September  19,  1890 15,000 

July  13,  18»2 40,000 

Total 80,000 

Money  statement, 

July  1,  1893,  balance  unexpended $43,278.50 

June  30,  1894,  amount  expended  during  fiscal  year 22, 921. 63 

July  1,  1894,  balance  unexpended 20, 356. 87 

July  1,  1894,  outstanding  liabilities $2, 297. 38 

July  1,  1894,  amount  covered  by  uncompleted  contracts 1, 607. 18 

3,904.56 

July  1,  1894,  balance  available 16,452.31 

[  Amount  (estimated)  required  for  completion  of  existing  project 752, 000. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  250, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahstract  of  proposals  for  removal  of  ledges  from   Gloucester  Harbor,   Massachusetts, 
opened  February  23,  1894,  by  Lieut.  Col.  8.  M.  Mansfield,  Corps  of  Engineers, 


No. 

Name  and  address  of  bidder. 

Price  bid 
per  cnbio 

yard, 

measured 

in  titu. 

Total. 

Kemarks. 

1 

r«eo  W   Townsend   Boston  Mass             

$15. 94       $8, 751.  36 
12.45         6,835.00 

21.45  }     11.226.05 

2 
3 

Herbert  H.  Sturgis,  Bonny  Eagle,  Me. ;  Solon  S.  Andrews, 

Gorham,  Me.,  and  Thos.  Liddle,  East  Boston,  Mass. 
Hiram  W.  Pliilllps,  Ouinc v  Point,  Mass 

4 
5 

Enoch  Townsenu  and  Cbaie.  W.  Johnston,  Soraers  Point, 

N.J. 
Rolien  H.  Rogers  and  John  J.  Fitzpatrick,  Plattsburg, 

.Tnhn  Austin   Philadelohia   Pa      

9.86 

12.80 

14.37 
17.50 

5,413.14 
7, 027. 20 
7, 889. 13 

Lowest  bid. 

7 

9,607.50 

The  contract  was  awarded  to  Messrs.  Townsend  and  Johnston,  with  the  approval 
of  the  Chief  of  Engineers. 


COMMERCIAI^  STATISTICS. 

Amount  of  revenue  collected,  1892, ;  1893,  $9,083;  1894,  $4,204. 


Shipping. 


1892. 


Bn  trances:  No. 

Foreign 213 

l>on'.eKtic I  25 

CleaTnn<-«'» : 

Foreign '  189 


Tom.  ■ 
4:{,  46:) 
2,700 

25.700  , 


l>oniestic  . 


77  I  17, 110  , 


No. 

153  I 


145  , 
63  , 


Ton*. 

22, 135 

1,400 

18.  021 
9,734 


1894. 


No. 
153 
29 

1-13 
60 


Tom. 
'22. 140 
3,  522 

18,169 
12,243 
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Imported. 

1892. 

1803. 

1894. 

Coal 

37,200 

Ton*. 
*SU.O0O 

Ton*. 
52.000 

Iron 

200 

Salt 

33,000 

200 

8,500 

1*6^  OOO 

1288.000 

500 

26,593 

IiUnil>or                 ........ 

lUU 

Miscollaueoiis 

2,500 

*  From  eoii«twi80  port«.  tFeet. 

All  classea  of  veasols  frequent  the  harbor,  from  5  to  1,500  tons.     Greatest  draft  S 
feet. 


B8. 

IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Maucliester  Harbor  is  situated  about  5^  miles  iiortlieastward  from 
the  eiitraiii*e  of  Salem  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  part  1,  p.  466. 

The  outer  sheltered  roadstead  contains  approximately  300  acres,  with 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctors  Point  is  every- 
where at  least  100  feet  wide,  and  6J  feet  deep  at  mean  low  water,  and 
is  unobstructed. 

At  the  Narrows,  distant  1,400  feet  inside  of  Proctors  Point,  the 
depth  in  the  channel  was  reduced  to  IJ  feet  at  mean  low  water;  thence 
to  the  town  wharves,  a  farther  distance  of  2,500  feet,  no  low-water 
channel  originally  existed.  Near  the  tovR  wharves  the  channel  is 
crossed  by  the  Boston  and  Maine  Railroad  (eastern  division)  on  a 
bridge  which  has  a  draw  opening  28  feet  wide. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  28, 1887.  It  was  based  on  a  survey  provided  for  in 
the  river  and  harbor  act  of  August  5, 1886.  It  projwsed  to  dredge  a 
channel  60  feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water 
from  Proctor's  Point  to  the  town  wharves,  at  an  estimated  cost  of 
$14,300. 

The  total  appropriations  for  this  improvement  to  date  have  been : 

By  the  .act  of — 

August  11,  1888 $2,500 

September  19,1890 5>O0O 

July  13, 1892 6,800 

Total 14,800 

The  expenditures  to  June  30, 1893,  were  $7,155.93,  and  the  improved 
channel  was  35  feet  wide,  4  feet  deep  at  mean  low  water  from  Proctors 
Point  to  the  railroad  bridge,  a  distance  of  2,900  feet.  A  contract  dated 
September  17,  1892,  was  in  force  with  Mr.  Edgar  P.  Lovering,  of  South 
Boston,  Mass.,  to  dredge  22,222  cubic  yards,  and  thus  complete  the 
improvement. 

Operations  under  this  contract  were  commenced  in  October,  1893, 
and  were  satisfactorily  completed  in  April,  1894. 

At  the  date  of  this  report  the  improved  channel  is  60  feet  wide  and 
4  feet  deep  at  mean  low  water  from  Proctors  Point  to  the  town  wharf j 
opposite  the  town  wharf  it  is  80  feet  wide.         ^.^.^.^^^  ^^  V^OOQ IC 
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Manchester  Harbor  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which 
Gloncester  is  the  port  of  entry;  the  nearest  light-honse  is  on  Bakers  Islandy2|  miles 
from  Proctors  Point. 

Tbe  existing  commerce  is  nominal,  and  commercial  statistics  are 
included  in  the  statement  for  Gloucester  Harbor,  Massacliusetts. 

Money  statement. 

Jul  J  1, 1893,  balance  unexpended $7, 144.07 

Jane  30, 18S4,  amount  expended  during  fiscal  year 6, 483. 36 

July  1, 1894,  balance  unexpended 660.71 


Bg. 

IMPROVEMENT  OF  HARBOR  AT  SALEM,  MASSACHUSETTS. 

Salem  Harbor  is  12  miles  to  the  northward  of  Boston,  Mass.  Fort 
Pickering  Light  marks  its  entrance  between  Winter  Island  on  the 
west  and  Naugus  Head  on  the  east.  The  harbor  is  1,750  feet  wide  at 
its  entrance  and  5,500  feet  long  between  the  12-foot  contours  of  opposite 
shores.  It  contains  a  well- sheltered,  entirely  uuobstructed  anchorage 
of  about  110  acres  of  a  greater  depth  than  18  feet  mean  low  water.  • 
In  front  of  the  city  are  extensive  flats,  which  make  long  wharves 
necessary  to  reach  deep  water.  The  principal  wharves  of  the  city  are 
located  on  "South  River,^  a  small  stream  which  formerly  drained  a 
tidal  basin  on  the  southwestern  side  of  the  city.  This  basin  is  now 
practically  filled  up  by  city  improvements.  The  river  is  3,000  feet  long 
to  the  head  of  navigation  at  South  or  tafayette  Street  bridge.  It  is 
crossed  by  a  highway  bridge  about  one-fourth  of  a  mile  below  the  head 
of  navigation,  with  a  draw-opening  31^  feet  wide.  The  width  of  the 
nver  varies  from  300  feet  at  its  mouth  to  150  feet  at  the  head  of  navi- 
gation. 

Originally  the  greatest  depth  of  continuous  low-water  channel  was 
0.8  feet. 

The  original  project  for  the  improvement  of  the  harbor  was  sub- 
mitted December  10, 1872.  It  was  proposed  to  dredge  a  channel  1,730 
feet  long,  300  feet  wide,  8  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $32,000.    This  project  was  essentially  completed  1873-'75. 

The  present  project  for  the  improvement  of  the  harbor  was  submitted 
December  1',  1889.  It  was  based  on  n  survey  provided  for  in  the  act 
of  August  11, 1888.    It  proposed  as  follows: 

To  clean  out  the  channel  of  approach  to  South  Eiver  to  the  original 
dimensions  as  dredged  in  J873-'75,  viz,  300  feet  wide  at  the  entrance 
and  150  feet  wide  off  Derby  Wharf  Light,  8  feet  deep  at  mean  low 
water;  to  extend  this  channel  with  the  same  depth,  gradually  reducing 
tbe  width  to  100  feet  to  near  the  inner  end  of  Derby  Wharf;  and  from 
this  point  to  the  head  of  navigfition  to  excavate  a  channel  50  feet  wide 
and  6  feet  deep  at  mean  low  water. 

The  total  length  of  channel  to  be  improved  was  5,100  feet  approxi- 
mately, and  its  excavation  would  require  the  removal  of  85,000  cubic 
yards  of  material,  at  an  estimated  cost  of  $28,000. 

The  total  appropriations  to  date  have  been  $53,000. 

The  expenditures  to  June  30,  1893,  were  $37,801.20. 

On  June  30,  1893,  the  improved  channel  was  50  feet  wide,  8  feet  deep 
to  near  the  inner  end  of  Derby  Wharf,  and  thence  to  the  head  of  navi- 
gation G  feet  deep  at  mean  low  water;  and  a  contract  was  mfyjj^^^kh 
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Mr.  Augustus  K.  Wright,  of  Portland,  Me.,  dated  September  17,  1892, 
to  remove  by  dredging  40,000  cubic  yards  and  thus  complete  the  project 
Operations  under  this  contract  were  commenced  in  April,  1894,  and 
it  was  satisfactorily  completed  in  June,  1894,  Fifty-four  thousand  six 
hundred  and  fifty-two  cubic  yards  were  dredged  under  it,  and  at  the 
date  of  this  report  the  project  for  the  improvement  of  the  harbor  is 
completed. 

Salem  Harbor,  including  South  River,  Massachusesti,  is  in  the  collection  district  of 
8alom,  Mass.,  of  which  Salem  is  the  port  of  entry.  The  nearest  light-hoose  is  Derby 
Wharf  Light,  Salem  Harbor.  Massachnsetts. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1894,  have  been  furnished  by  the  collector  of  customs  at  Salem, 
Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  improvement 
are  as  follows : 

Act  of— 

March  3,  1873 $15,000 

June  23,  1874. 10,000 

September  19, 1890 14,000 

July  13,1892 14,000 

Total 53,000 

•  Monty  statement. 

July  1,  1893,  balance  unexpended $15, 198. 80 

June  30,  1894,  amount  expended  during  fiscal  year 2, 437. 59 

July  1,  1894,  balance  unexpended 12, 761.  21 

July  1,  1894,  outstanding  liabilities 9,122.44 

July  1,  1894,  balance  available 3,638.77 


COMMERCIAL  STATISTICS. 

Amount  of  re  venue  collected  1892,  $3,611. 62  J  1893,  $2,384.85;  1894,  $2,171.18. 


Chipping. 


I 


18»2. 


1893. 


Entrances : 

Foreign . . 

Domestic 
Clearauces : 

Foreign . . 

Domestio 


No. 

77 
10 

75 


Tons. 

10,720 

2,356 

11,123 
5,933 


No. 

74 
2 


Toru. 

Il,53e 

148 

6,820 
8,303 


18M. 


Xo. 
80 
13 

55 
58 


TonM. 
11,334 
2,908 

10,915 
8,867 


Imported. 


Coal tons. 

Lumber feet. 

Shingles number. 

Laths do . . . 

EirgB dozen . 

Firewood  and  bark cords . 

Lime  and  cement barr«»ls. 

Kailroad  ties number. 

Bricks do... 

Stone tons . 

Clay do. . . 

Piling feet. 

Sand ton  s . 

Powder ca.ses. 


1892. 


3,256 

875,  791 

3, 323, 000 

575,000 

1,074 

1,160 

1.000 

4,624 


356,824 
8,  805. 944 
2, 628. 000 
1,774,000 


762 

29.993 

7,926 

30,000 

6,849 

405 

46.500 

5,904 

80 


1891. 


403,104 
4,720.280 
2,014,000 

822,200 


733 

7.621 

5,800 

10,000 

3,512 

60 

17.492 

e,l94 

861 


Miscellaneous  for  1894:  Four  buudred  and  forty-five  bushels  potatoes;  salt,  2,8 
bushels ;  hay,  137  tons ;  water  pipe,  24  pieces ;  gas  pipe,  243  tons.  .  p 

Vessels  of  all  desoriptions  drawing  from  9  to  21  feet  frequent  the  harbor.^  ^^ 


APPENDIX   B REPORT   OF   LIEUT.  COL.  MANSFIELD.         545 

B   lo. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lyiin  Harbor  is  situated  9  miles  northeast  from  Boston.  It  is  approxi- 
mately 1  by  2  miles  in  extent,  of  which  the  greater  part  is  dry  at 
low  tide. 

It  is  protected  on  the  north  and  west  by  the  mainland,  on  the  east 
by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachusetts 
Bay,  is  on  the  south  side. 

A  plan^f  the  harbor,  showing  the  projected  improvement,  was  pub- 
lished in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884,  part 
1,  p.   632. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
the  Saugus  River.  The  main  ship  channel  is  entered  between  White 
and  Lobster  rocks,  and  connects  about  3,600  feet  northward  with  the 
Black  Rock  Channel,  which  is  the  most  eastern,  near  !Nahant  Beach. 

The  project  for  improvement  was  adopted  in  1884.  It  provides  for 
the  excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  White  Rocks,  to  deep  water 
opposite  Little  Kahant,  a  distance  of  3,610  feet.  This  is  called  the  outer 
improved  channel,  and  is  merely  a  rectification  and  deepening  of  the 
main  ship  channel.  The  combined  main  ship  channel  and  Black  Rock 
channel  are  suflScient  for  the  purposes  of  commerce  for  the  next  2,500 
feet.  Then  commences  the  inner  improved  channel,  which  is  projected 
6,450  feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low  water.  It 
extends  from  deep  water,  opposite  Sand  Point,  to  the  harbor  comuiis- 
sioners'  line,  and  follows  very  closely  in  direction  the  extension  of  the 
main  ship  and  Black  Rock  channels. 

On  September  24, 1888,  this  project  was  modified.  It  was  then  pro- 
posed to  extend  the  main  ship  channel  400  feet  within  the  harbor  line, 
and  to  excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet 
deep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
sionally to  maintain  its  width  and  dej)th,  but  a  training  wall  about 
6,000  feet  long  is  ])roposed  to  aid  in  keeping  the  outer  channel  open,  if 
experience  shall  show  it  to  be  necessary.  This  wall  is  to  start  from  the 
shore  at  *' Little  Xahant"  and  is  to  cross  Black  Rock  channel.  Its 
outer  portion  is  to  be  parallel  to  the  outer  improved  channel. 

The  cost  of  the  original  i)roject  was  estimated  to  be  $145,000.  This 
estimate  was  revised  in  1885,  and  'then  made  $157,000,  to  provide  for 
an  increased  amount  of  dredging  found  to  be  necessary  during  the 
progress  of  the  work,  to  round  off  the  junctions  of  the  natural  channel 
with  the  dredged  channel,  to  provide  llatter  8loi)es  to  the  sides  of  the 
cuts  than  was  originally  designed,  and  also  to  provide  funds  for  nec- 
essary surveys  during  the  progress  of  the  work. 

The  modifications  ])roposed  September  24, 1888,  were  estimated  to  cost 
$25,000,  which  would  make  the  total  cost  of  the  improvement  $182,000. 

The  total  appropriations  for  this  work  have  been  $101,000. 

The  amount  expended  to  June  30, 181)3,  was  $85,752.41. 

On  June  30,  1893,  the  outer  channel  and  the  basin  were  completed  as 

proposed;  the  inner  channel  was  150  feet  wide,  and  operations  were 

in  progress  under  a  contract  with  Messrs.  BoyntiOn  Bros.,  of  Boston, 

Mass.,  to  dredge  40,000  cubic  yards  from  the  western  and  inner  channels. 

ENG  94 35 
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Operations  under  this  contract  were  commenced  in  June,  1893,  and 
finished  in  August,  1893;  39,808  cubic  j'ards  were  dredged  under  the 
contract,  of  whicli  18,377  were  removed  from  the  western  channel  and 
the  balance  from  the  inner  channel. 

During  the  month  of  July,  1893,  a  survey  of  the  outer  improved 
channel  was  made,  and  no  essential  change  in  its  condition  was  found. 

At  the  date  of  this  report  the  outer  channel  is  completed;  the  inner 
channel  is  completed  for  500  feet  at  the  southerly  end,  the  balance  is 
150  feet  wide;  the  basin  is  completed;  the  western  or  Saugus  River 
channel  is  4,000  feet  long,  150  feet  wide,  8  feet  deep  at  mean  5>w  water. 

To  complete  this  improvement  will  require  an  appropriation  of 
$81,000,  of  which  $20,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  1896,  in  completing  the  proposed  dredging. 

Lynn  is  a  port  of  entry  in  tho  collection  district  of  Marblehead,  Mass.  The  near- 
est hght-bouse  is  Egg  Rock  (Nahant)  Light,  3  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1894,  have  been  furnished  by  the  collector  of  customs  at  Mar- 
blehead,  Mass. 

The  date  and  amount  of  appropriations  for  this  work  arc  as  follows: 

Act  of— 

August  2,  1882 $60,000 

AuRusto,  1886 6,000 

August  11, 1888 10,000 

September  19,  1890 15,000 

July  13,1892 10,000 

Total 101,000 

Money  statement 

J nly  1,  1893,  balance  unexpended $15, 247.59 

Juno  30,  1891,  amount  expended  during  fiscal  year 14, 362. 84 

July  1,  1894,  balance  unexpended 884.75 

f  Amount  (estimated)  required  for  completion  of  existing  project 81, 000. 00 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3,  18D3. 


COMMERCIAX  STATISTICS. 

Amount  of  revenue  collected,  1892,  $3,545.17;  1893,  $4,755.48;  1894,  $3^124.31. 


Shipping. 


Entrances : 

Foreign . . 

Domestic. 
CleRrances : 

Foreign.. 

Domestic 


1892. 

1893. 

No. 
83 
734 

.     31 
736 

Tons. 

2.760 

150,000 

3,700 
146,000 

No. 

42 

1,207 

48 

1,207 

Tons. 

4,030 

245.213 

5,348 
245,213 

1894. 


Xo.        Tons. 

27  I      2.519 

639     251.000 


32 


3,406 
231.006 


Imported. 

1802. 

1893. 

1894. 

Coal    

Tons. 
148,577 
1,447 
*  10, 326. 000 

Tont. 

139,102 

485 

'5.911.000 

1 2, 510,  000 

21,000 

Tont. 
119,965 

Iron .  ................................................... 

1.140 

Lumber 

'3.523.000 

Morcliandise 

tit  500 

'MffwiAllAnAniifi 

25.000 

:  14, 590 

*  Feet.  f  Shingles,  laths,  etc.  :  Exported. 

All  classes  of  vessels  frequent  the  harbor,  drawing  fli*om  8  to  18  feet  of  water. 
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B  II. 
IMPROVEMENT  OF  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

This  harbor  is  situated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Winthrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers,  for  the  j^ear  18S8,  part  1,  p.  470. 

The  harbor  contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
The  mean  range  of  the  tide  is  9.4  feet. 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
"Back"  Channel,  and  it  extends  from  Point  Shirley  to  East  Boston. 
It  has  from  9  to  16  feet  depth  at  low  tide.  The  town  wharf  is  distant 
3,900  feet  from  this  "  Back  "  Channel. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  28,  1887.  It  was  based  on  the  survey  provided  for 
in  the  act  of  August  5, 1886. 

Th<5  project  proposed  to  excavate  a  straight  channel  3,900  feet  long, 
50  feet  wide,  and  6  feet  deep  at  mean  low  water,  from  the  "Back" 
Channel  to  Bice's  Wharf,  at  an  estimated  cost  of  $17,600. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of— 

August  11, 1888 $1,000 

September  19,  1890 5,000 

July  13,  1892 3,000 

Total 9,000 

The  amount  expended  to  June  30,  1893,  was  $8,974.85,  and  the  pro- 
posed improvement  had  been  completed. 

No  operations  were  in  progress  during  the  year,  and  at  the  date  of 
this  report  the  improved  channel  is  in  good  order. 

Winthrop  Harbor  is  in  tho  collection  district  of  Boston,  Mass.,  of  which  Boston 
is  tho  port  of  entry.    The  nearest  light-house  is  at  Deer  Island  Point. 

Commercial  statistics  are  included  in  the  statement  for  'Boston  Har- 
bor. 

Money  statement 

July  1,  1893,  balance  nnexpended $25. 15 

June  30,  1894,  amount  expended  during  fiscal  year 8.36 

June  1, 1894,  balance  unexpended 16.79 


B    12. 
IMPROVEMENT  OF  MYSTIC  AND  MALDEN  RIVERS,  MASSACHUSETTS. 

These  two  rivers  empty  into  the  inner  harbor  of  Boston,  Mass. 

The  main  river  (Mystic)  extends  from  the  navy-yard  to  the  town  of 
3f  edford,  a  distance  of  about  4J  miles.  Maiden  River  is  about  2  miles 
loug,  from  the  town  of  Maiden  to  its  junction  with  Mystic  River,  about 
3  miles  above  the  navy-yard. 

Originally  Mystic  River  had  no  navigable  low- water  channel.  A 
project  for  its  improvement  was  submitted  May  9,  1891.     It  proi)osed 
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to  widen  and  deepen  the  natural  channel  of  the  river  so  that  it  should 
be  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first  turn 
above  Denning's  Wharf,  and  thence  to  the  head  of  navigation  4  feet 
deep,  with  the  width  gradually  reduced  to  50  feet  at  Craddock's 
bridge.    The  cost  of  this  improvement  was  estimated  to  be  825,000. 

Originally  in  Maiden  River  there  was  in  a  narrow  and  exceedingly 
crooked  channel  a  navigable  depth  of  barely  7  feet  at  mean  high 
water.  The  rise  of  the  tide  is  9.8  feet.  The  original  project  for  its 
improvement  was  proposed  December  1,  1880.  It  contemplated  the 
excavation  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  high 
water  up  to  the  second  drawbridge,  with  two  cutoffs,  one  east  of  the 
island  near  the  junction  of  the  Maiden  aud  Mystic  rivers  and  the  other 
through  the  marsh  land,  about  half  a  mile  above,  at  a  cost  of  $35,000. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  make 
the  natural  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  first  bridge,  and  thence  75  feet  wide  to  the  second  bridge,  at  an 
estimated  cost  of  $40,000. 

Ten  thousand  dollars  were  appropriated  for  this  work  by  the  act  of 
August  2, 1882,  and  expended  (1883-'84)  in  making  the  channel  from 
the  mouth  to  the  drawbridge  in  Maiden,  a  distance  of  IJ  miles,  at 
least  50  feet  wide  (70  feet  at  turns),  12  feet  deep  at  mean  high  water. 

By  the  act  of  July  13, 1892,  $10,000  were  appropriated  for  the  improve- 
ment of  Mystic  and  Maiden  rivers. 

On  July  18, 1892,  it  was  recommended  that  one-half  of  this  amount 
be  retained  in  the  Treasury"  for  the  improvement  of  Maiden  River 
(when  additional  funds  are  available),  and  that  the  balance  be  expended 
in  improving  Mystic  Eiver  as  proposed  from  its  mouth  to  Denning's 
Wharf. 

On  August  8,  1892,  an  advertisement  was  issued  calling  for  pro- 
posals for  this  work.  The  lowest  bid  received  (48  cents  per  cubic  yard) 
was  deemed  excessive,  and  it  was  rejected. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  original  condition  of  Mystic  River  is  unaltered; 
and  the  improved  channel  of  Maiden  River  is  at  least  50  feet  wide  (70 
feet  at  turns),  12  feet  deep  at  mean  high  water,  to  the  first  bridge  at 
Maiden,  a  distance  of  IJ  miles. 

To  complete  the  improvement  of  Mystic  River  would  require  an 
appropriation  of  $20,000  and  of  Maiden  River  $30,000;  a  total  of 
$50,000;  all  of  which  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1896. 

Mystic  and  Maiden  rivers  are  in  the  collection  district  of  Boston,  Mass.,  of  which 
Boston  is  the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Harbor, 
Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 

For  Maiden  River,  bv  act  of  August  2,  1882 $10,000 

For  Mystic  and  Maiden  rivers,  by  act  of  J  uly .  13,  1892 10, 000 

Money  statement, 

July  1,  1893,  balance  unexpended $9, 958, 45 

July  1,  1894,  balance  unexpended : 9,958.45 

{Amount  (estimated)  required  for  completion  of  existing  project 50,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg. June  30, 1896  50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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B   13. 

IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  outer  harbor, 
united  by  a  deep  waterway,  and  each  accessible  from  the  sea  by  a 
distinct  channel,  widening  into  a  deep  and  spacious  roadstead. 

1.  Inner  harbor. — This  harbor  lies  to  the  north  and  westward  of  Long 
Island,  and  has  deep  water  and  good  anchorage  in  the  President  Roads, 
seaward  of  Lower  Middle  Bar,  and  also  near  the  city,  westward  of 
Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  the  basin,  the  Charles,  Mys- 
tic, and  Chelsea  rivers  from  the  north,  and  the  Neponset  from  the 
south.    The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

2.  Outer  harbor. — This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  line  anchorage  in  Nantasket  Roads,  as  well  as  in  Hingham 
Bay,  a  well-sheltered  harbor  southeast  of  Paddocks  Island.  It  con- 
nects with  the  inner  harbor  by  the  main  ship  channel  through  the 
'^Narrows,''  and  by  secondary  channels  east  and  west  of  Long  Island. 
It  is  reached  from  the  sea  by  Kantasket  Roads,  which  lie  south  of 
Georges  and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance 
by  Boston  Light. 

Weymouth  and  ^eir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors  and  contain  many  islands,  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  tides  at  the  navy-yard  is  9.8  feet  and  at  the  entrance  to 
the  outer  harbor  9.4  feet.  A  sketch  of  the  harbor  was  printed  in  the 
Annnal  Report  of  the  Chief  of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands,  and,  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1825  to  date  have  been  $2,604,270.10. 

The  total  expenditures  to  June  30,  1893  (excluding  outstanding 
liabilities),  were  $2,264,863.80. 

WOEKS  OF  PRESERVATION. 

Point  AJlerton. — This  headland  at  the  southeasterly  entrance  of  the 
harbor  is  protected  by  a  granite  sea  wall  1,202  feet  in  length,  completed 
in  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet  is  protected 
by  an  apron  and  eight  short  jetties  of  granite  and  rubblestone.  No 
work  was  done  on  it  during  the  fiscal  year. 

Its  condition,  June  30,  1894,  is  as  follows: 

The  wall  is  generally  in  good  order,  although  some  of  its  joints  need 
repointing.  The  bluff  protected  by  this  wall  is  not  fully  covered  from 
storm  action,  and  the  sea  wall  should  be  exteiided  westward  for  a  dis- 
tance of  at  least  150  feet,  and  the  foundation  of  this  extension  should 
be  protected  with  riprap. 

This  is  estimated  to  cost  $15,000, 

Great  Brewster  Island. — This  island  is  on  the  north  side  of  the  main 
ship  channel  iiear  the  entrance.     It  is  protected  by  a  granite ^eajyajl 
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2,840  feet  long,  which  was  completed  in  1869.  No  work  was  done  on  it 
during  the  fiscal  year. 

On  Jane  30, 1894,  the  wall  is  in  fair  order,  but  some  repointingis 
needed,  for  which  ftinds  are  available, 

Georges  Island. — Its  northern  and  eastern  shores  are  protected  by  a 
granite  sea  wall  2,150  feet  long.  West  of  this  wall  is  a  riprap  protec- 
tion extending  for  450  feet,  and  sottth  of  it  another  600  feet  long.  The 
sea  wall  and  southern  riprap  were  built  about  1835.  The  western  rip- 
rap  was  built  in  1884r-'85. 

No  work  was  done  on  the  wall  or  ripraps  during  the  year,  and  they 
ai'e  in  good  order  at  the  date  of  this  report. 

The  unprotected  western  shore  line  of  the  island,  in  front  of  the  Gov- 
ernment buildings,  has  been  considerably  abraded,  and  it  should  be 
protected  by  a  light  sea  wall,  1,400  feet  long,  at  a  cost  of  $35,000. 

LovelU  Island. — The  western  shore  of  this  island  is  protected  by  a 
rubblestone  apron  975  feet  long,  built  in  1873,  and  repaired  and  extended 
in  1884;  the  northern  shore  is  covered  by  a  granite  sea  wall  750  feet 
long,  built  in  1843;  and  the  eastern  shore  is  protected  by  a  granite  sea 
wall  800  feet  long,  built  in  1869  and  repaired  in  1879  and  1886,  and  by 
two  rubblestone  aprons,  one  between  the  northern  and  eastern  sea 
walls,  1,440  feet  long,  and  the  other  south  of  the  east  sea  wall,  1,330 
feet  long. 

No  operations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  works  on  Juno  30, 1894,  was  as  follows:  The 
seji  walls  and  the  ripraps  of  the  eastern  shore  were  in  good  order;  the 
western  shore  riprap  was  undermined  in  places  and  had  fiilleu  down, 
but  it  needed  no  immediate  repairs. 

Gallops  Island. — The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea  wall  2,385  feet  long,  completed  in 
1892,  and  by  a  rubblestone  apron,  completed  m  1884,  3,050  feet  long, 
which  also  covers  part  of  the  foundation  of  the  sea  wall. ,  No  operations 
were  in  progress  during  the  fiscal  year,  and  at  the  date  of  this  report 
the  works  are  in  good  order. 

Deer  Island. — Three  prominent  bluffs  of  this  island  are  protected  by 
granite  sea  walls,  originally  built  about  1827.  The  north  head  wall  is 
1,740  feet  long,  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  partly  rebuilt, 
and  in  the  weakest  i)laees  were  backed  with  concrete.  They  were  all 
originally  built  dry,  and  from  time  to  time  have  required  repairs. 

No  operations  on  these  sea  walls  were  in  r)rogres8  during  the  fiscal 
year,  and  they  are  in  good  order  at  the  date  of  this  report. 

Long  Island. — The  north  head  of  this  island  is  protected  by  a  granite 
sea  wall  2,081f  feet  long,  completed  in  1874.  Part  of  the  foundation 
of  the  wall  and  the  beach  at  both  its  ends  is  protected  by  a  rubble- 
stone apron,  aggregating  1,675  feet  in  length.  This  apron  was  built 
in  1874,  and  extended  in  1884  and  1892-^93. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  works 
are  in  good  order  at  the  date  of  this  report. 

Rainsford  Island. — The  north  head  of  this  island  is  protected  by  a 
dry  granite  sea  wall  1,500  feet  long,  originally  built  about  1840,  and 
extensively  repaired  in  1884-'85.  No  work  was  done  during  the  fiscal 
year,  and  on  June  30,  1894,  the  wall  is  in  good  order. 

Castle  Island. — The  north  and  part  of  the  east  and  west  shores  of 
this  island  are  protected  by  a  dry  granite  sea  wall  3,300  feet  long,  built 
about  1835.  A  light  riprap  extends  along  the  east  shore  300  feet  from 
the  end  of  the  wall;  this  was  built  in  1865.    No  work  was  done  during 
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the  year  ending  June  30,  1894,  and  at  that  date  the  riprap  was  in  good 
order.  The  sea  wall  needed  repairs  on  the  north  face,  a  short  distance 
west  of  the  wharf,  where  the  foundation  has  been  undermined  and  the 
wall  has  settled.  About  100  running  feet  of  the  wall  haa  been  thus 
injured,  and  this  length  of  the  wall  needs  taking  down  and  rebuilding, 
at  a  cost  of  $1,000. 

Governors  Island. — The  shore  line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  should  bo  covered  by  sea 
walls  to  prevent  additional  abrasion,  not  only  to  secure  the  sites  of 
the  batteries  which  occupy  these  bluffs,  but  also  to  prevent  injury  to 
the  main  ship  channel. 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 

WORKS   OP  IMPROVEMENT. 

The  main  ship  channel, — Before  improvement  it  had  a  least  width  of  100 
feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  original 
project  for  its  improvement  was  submitted  in  1867.  It  proposed  to  dredge 
the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at  the  upper 
and  lower  middles,  and  685  feet  at  the  Narrows. 

In  1870  the  proposed  width  at  the  Narrows  was  reduced  to  625  feet, 
and  increased  to  1,100  feet  at  the  anchorage  shoal  in  the  inner  harbor. 

In  1887  it  was  proposed  to  straighten  the  passage  through  the  Nar- 
rows by  cutting  off  a  spur  that  projected  from  Lovells  Island,  which 
was  estimated  to  contain  20,000  cubic  yards. 

A  revised  project  for  the  improvement  of  the  main  channel  was  sub- 
mitted August  11, 1892.  It  proposed,  in  accordance  with  the  act  of 
July  13,  1892,  to  widen  and  deepen  the  channel  so  that  it  should 
be  1,000  feet  wide  and  27  feet  deep  at  mean  low  water.  This  revised 
project  was  estimated  to  cost  $1,250,000. 

On  June  30, 1893,  the  main  ship  channel  was  23  feet  deep  at  mean 
low  water,  1,100  feet  wide  west  of  the  upper  middle,  850  feet  wide  at 
the  upper  middle,  1,000  feet  wide  at  the  lower  middle,  and  at  least  625 
feet  wide  elsewhere. 

In  effecting  this  improvement  dredging  or  blasting  was  done  at  the 
following  x>laces: 

At  Nashs  Bock  Shoal,  during  the  years  1876-1878,  365  cubic  yards  of 
ledge  were  removed. 

At  Kellys  Rock  and  Shoal,  during  the  years  1869-1879, 222  cubic  yards 
of  ledge  were  removed. 

Totver,  Cortcin,  and  Channel  Bocks  were  removed  during  the  years 
1867-'755  they  aggregated  608^  cubic  yards. 

From  the  toest  end  of  Brewster  Spit,  during  the  years  1874-'76,  1891, 
and  1892,  57,736  cubic  yards  of  sand  and  gravel  were  dredged,  and  95| 
cubic  yards  of  ledge  were  removed. 

At  Lovells  Island,  from  the  southeast  and  southwest  points,  267,294J 
cubic  yards  were  dredged  during  the  years  1867-'77,  and  from  the  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
the  years  1880-'83, 36,957  cubic  yards  were  dredged  and  20  tons  of  rock 
were  removed. 

At  the  Loxcer  Middle,  in  1874^75,  State  and  Palmyra  rocks  were 
removed;  they  aggregated  62  cubic  yards.  In  1887-'89,  71,892  cubic 
yards  were  dredged  from  this  shoal  and  375  cubic  yards  of  ledffe  were 
removed.  oigit^ed  by  V^Oog  IC 
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At  the  Upper  Middle,  during  the  years  1870-'76,  1880-'93,  626,4524 
cubic  yards  were  dredged,  and  229  cubic  yards  of  ledge  were  removed. 

At  Anchorage  Shoal,  during  the  years  1879-'82,  65,327  cubic  yards 
were  dredged. 

At  Man-of-War  SJioal,  85,917  cubic  yards  were  dredged  in  the  years 
1878-'80. 

At  Mystic  River  Shoal,  during  the  years  1879-'82,  82,082  cubic  yards 
were  dredged. 

During  the  fiscal  year  operations  were  in  progress  under  the  contract 
of  October  17,  1892,  with  Mr.  Charles  H.  Souther,  of  Boston,  Mass., 
and  Mr.  Augustus  E.  Wright,  of  Portland,  Me.,  to  dredge  600,000 
cubic  yards  from  the  main  ship  channel,  and  302,231  cubic  yards  were 
dredged,  a  total  of  307,897  cubic  yards  removed  under  the  contract. 

The  improved  channel  at  the  date  of  this  rei)ort  is  27  feet  deep  at 
mean  low  water,  300  feet  wide  at  the  shoal  east  of  Nashs  Bock,  1,000 
feet  wide  at  the  shoal  west  of  Nashs  Rock,  500  feet  wide  at  the  Centu- 
rion Shoal.  In  the  Narrows  the  channel  has  been  dredged  700  feet 
wide,  but  ledges  were  uncovered  which,  until  they  are  removed,  pre- 
vent the  use  of  the  increased  depth.  These  ledges  contain  4,532  cubic 
yards  above  the  proposed  grade. 

The  remainder  of  the  main  ship  channel  is  in  the  same  condition  as 
on  June  30, 1893. 

The  appropriation  for  the  project  of  August  11,  1892,  has  been 
$265,000. 

The  balance  necessary  to  complete  it,  after  the  channel  at  the  Upper 
Middle  Bar  has  been  widened  in  aecordance  with  the  original  project 
(which  it  is  estimated  will  cost  $160,000),  is  $985,000. 

The  following  tributary  channels  have  been  improved  by  dredging 
or  blasting: 

1.   CHARLES  RIVER. 

This  river  empties  into  the  inner  harbor  near  the  navy-yard  at 
Charlestown. 

Before  improvement  the  natural  channel  had,  so  far  up  as  Western 
avenue  bridge,  4  J  miles  from  its  mouth,  7  feet  depth  at  mean  low  water, 
except  in  several  places,  covering  about  1 J  miles  in  length  below  Brook- 
line  street  bridge,  where  the  depth  varied  from  4J  feet  to  7. 

From  Western  avenuebridge  to  Arsenal  street  bridge  (2 J  miles)  there 
was  a  depth  of  4  feet  at  mean  low  water,  and  thence  to  the  dam  at 
the  head  of  tide  water  (If  miles)  a  depth  varying  from  0  to  OJ  feet  above 
mean  low  water.  The  mean  rise  or  fall  of  the  tide  is  10  feet.  A  sketch 
showing  the  river  was  published  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1884,  page  512. 

The  project  for  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  shall  be 
from  its  moutli  to  Western  avenue  bridge  7  feet  deep  at  mean  low  water 
and  200  feet  wide ;  from  Western  avenue  bridge  to  Market  street  bridge 
6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence  to  the  dam  at 
the  head  of  tide  water  60  feet  wide  and  2  feet  deep  at  mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  A 
revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  allotments  from  the  appropriations  for  Boston  Harbor  for 
this  work  to  date  have  been  $77,500. 

The  expenditures  to  June  30,  1893,  were  $57,500. 

Ko  operations  were  in  progress  daring  the  fiscal  year,  and  the  con- 
dition of  the  improvement  on  June  30,  1894,  waSoi^^e&^Q9'<@)Ci^^^  P^^ 
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jected  channel  had  been  completed  from  the  mouth  of  the  river  to 
Arsenal  street  bridge  (7^  miles) ;  work  was  stopped  at  this  point  for  the 
reason  that  the  piers  and  draws  of  this  bridge  do  not  conform  to  the 
projected  channel  above  it.  In  effecting  this  improvement  127,971 
cubic  yards  were  dredged  during  the  years  1880-'84. 

2.  FORT   POINT   CHANNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  South  Boston 
on  the  other  side.  It  connects  the  tidal  basin  of  South  Bay,  which  has 
an  area  of  250  acres,  with  Boston  inner  harbor,  is  fast  becoming  the 
center  of  the  city's  most  extensive  shipping  trade,  and  is  the  most 
important  branch  of  the  main  ship  channel.  Fort  Point  channel  is  IJ 
miles  long. 

Before  improvement  the  least  depth  at  mean  low  water  was  12  feet 
at  its  entrance,  and  17  feet  above  Congress  street  bridge. 

Thatpart  of  it  which  it  is  proposed  to  improve  is  spanned  by  bridges 
at  Congress  street.  Mount  Washington  avenue,  and  at  an  intermediate 
point.  The  bridges  have  conveniently  located  draw  openings,  but  the 
draw  piers  of  the  railroad  bridge  must  be  strengthened  or  recon- 
structed before  the  improvement  can  be  extended  past  them,  and  the 
width  of  the  draw  increased  to  that  of  the  other  bridges  above  and 
below  it. 

The  project  for  this  improvement  was  submitted  January  27, 1885. 
It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep 
at  mean  low  water  from  the  entrance  to  near  Federal  street  bridge,  a 
distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000,  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  act  of  August  5, 1886,  $18,750  was  allotted  for  the  improve- 
ment of  this  channel  from  the  appropriation  for  Boston  Harbor. 

The  total  expenditures  to  June  30,  1893,  were  $18,750. 

No  operations  were  in  progress  during  the  year,  and  the  condition  of 
the  improvement  June  30,  1894,  is  as  follows:  The  channel  is  dredged 
as  proposed  from  its  entrance  to  Congress  street  bridge,  a  distance  of 
1,900  feet;  94,211  cubic  yards  were  removed  in  effecting  this  improve 
ment  during  the  year  1887. 

To  complete  the  improvement  as  proposed  to  Federal  street  bridge 
will  cost  $00,000,  and  this  sum  could  be  expended  to  advantage  during 
the  fiscal  year  ending  June  30,  1896,  if  the  railroad  draw  shall  have 
been  properly  reconstructed. 

3.   HINGHAM   HARBOR. 

See  separate  report. 

4.  NANTASKET  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  basin. 
It  le^ls  to  a  wharf  on  the  west  side  of  the  heel  of  Nantasket  Beach, 
about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
depth  of  at  least  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 
wharf,  where  the  width  was  reduced  to  from  40  to  50  feet,  and  the  depth 
to  less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  at 
the  mouth  of  Weir  Biver,  and  by  a  ledge  near  the  wharf. 

The  project  of  improvement,  adopted  in  18S0  and  completed  in  1881- 
'83,  was  to  widen  and  deepen  the  channel  from  the  mouth  of  Weir  River 
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to  tbe  steamboat  wbarf,  so  tliat  it  would  be  100  feet  wide  and  9J  feet 
deep  at  mean  low  water,  to  remove  a  few  bowlders  at  the  mouth  of  Weir 
Itiver,  and  to  remove  the  ledge  near  the  wharf. 

In  1891,  in  accordance  with  the  act  of  September  19, 1890,  the  chan- 
nel was  widened  to  150  feet. 

TJie  total  allotments  for  this  work  from  the  appropriations  for  Boston 
Harbor  to  date  have  been  $31,067.80,  of  which  $30,045.69  have  been 
oxi>ended  to  June  30, 1894. 

On  June  30, 1893;  operations  were  in  progress  under  the  contrsict  of 
September  22,  1892,  with  Mr.  Augustus  B.  Martin,  of  Boston,  Mass.; 
this  contract  was  completed  July  12, 1893,  and  at  the  diite  of  this  report 
the  improved  channel  is  150  feet  wide  and  12  feet  deep  at  mean  low 
water,  except  over  the  ledge  at  the  steamboat  wharf. 

During  the  year  $10,228.21  were  expended  on  this  improvement. 


Tonnage  of  the  channel  in —  Tona. 

1874 390,226 

1889 654,920 

1890 703,340 


Tonnage  of  the  channel  in —  Ttnn. 

1891 800,000 

1892 820.000 

1893 835,000 


5.   CIJLANNEL  BETWEEN   NIXS  MATE  AND  LONG  ISLAND. 

This  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long  Island  to  Kixs  Mate  8hoaI.  Previous  to  improvement  there 
was  4J  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvement  was  adopted  in  1883.  It  was  to  dredge 
a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and  about  550 
feet  long.  In  1887  it  was  recommended  that  the  axis  of  the  cut  be 
shifted  30  degrees  to  the  westward,  and  that  it  be  widened  to  300  feet 
and  made  15  feet  at  mean  low  water.  The  original  project  was  esti- 
mated to  cost  $9,000.  The  project  of  1887  was  estimated  to  cost  $25,000 
additional,  ^o  specific  appropriation  has  been  made  for  this  work. 
The  expenditures  on  it  to  June  30, 1893,  from  the  appropriations  for 
Boston  Harbor,  were  $24,982.97.  No  operations  were  in  progress  dur- 
ing the  fiscal  year,  and  at  the  date  of  this  report  the  channel  is300  feet 
wide,  15  feet  deep  at  mean  low  water. 

6.   BROAD   SOUND. 

An  obstruction  called  Barrel  Bock,  lying  on  the  north  side  of  the 
Broad  Sound  Channel,  was  removed  in  1869.  It  contained  110  cubic 
yards. 

7.  JEFFREYS  POINT  CHANNEL. 

This  channel  is  an  extension  of  the  main  ship  channel  from  near 
Grand  Junction  Wharf  (East  Boston)  toward  Jeft'reys  Point. 

A  project  for  its  improvement  was  submitted  December  2, 1890,  in 
accordance  with  the  act  of  September  19,  1890.  It  was  proposed  to 
dredge  a  channel  400  feet  wide  from  Grand  Junction  Wharf  to  just  east 
of  Simpson's  l^atent  Dry  Docks,  and  18  feet  deep  at  mean  low  water. 
Thence  gradually  narrowing  the  proposed  channel  to  250  feet  and 
decreasing  the  depth  of  water  to  15  feet  at  mean  low  water  to  a  junc- 
tion with  the  same  depth  oft*  Jeffreys  Point.  This  was  estimated  to 
cost  $50,000. 

The  total  allotments  for  this  work  to  date,  from  the  appropriations  for 
Boston  Harbor,  have  been  $60,000. 

IHie  expenditures  to  June  30,  1893,  were  $32,8(J3.09. 

On  June  30,  1893,  the  improved  channel  was  350  feet  wide  from 
Grand  Junction  Wharf  to  just  east  of  the  dry  docks,  18  feet  deep  at 
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mean  low  water,  aud  tUence  to  Jeffreys  Point  the  channel  was  com- 
pleted as  proposed. 
,  A  contract  was  in  force  with  Mr.  Charles,  IT.  Souther,  of  Boston, 
Mass.,  to  dredge  55,000  cubic  yards  from  this  channel. 

This  contract  was  dated  September  30, 1892,  and  operations  under  it 
were  commenced  in  October,  18925  were  suspended  in  ]S^ovember,  1892; 
recommenced  in  September,  1893,  and  completed  in  November,  1893. 
During  the  fiscal  year  39,190  cubic  yards  were  dredged,  a  total  of 
59,893  yards  removed  under  the  contract. 

At  the  date  of  this  report  the  improvement  is  completed. 

The  expenditures  for  this  channel  during  the  year  were  $14,882.66. 

Recapitulation  of  amounts  which  could  he  expended  to  advantage  dnrinj  the  fiscal  year 

ending  June  SO,  1896, 

Extension  of  Point  AUorton  sea  wall $15,000 

Sea  wall  for  Georges  Island 35,000 

Sea  walls  for  Governors  Island >   80, 000 

Widening  main  ship  channel  at  Upper  Middle 160, 000 

Completion  of  Fort  Point  Channel 60,  000 

Continuation  of  revised  project  for  main  channel 350, 000 

Total 700,000 

Tho  several  works  completed  and  projected  for  the  improvement  of  this  harbor 
aro  located  in  the  collection  district  of  Boston  and  Charlestown,  Mass.  Boston  is 
tho  port  of  entry. 

The  accompanying:  commercial  statistics  for  the  fiscal  year  ending 
Juno  30,  1894,  have  been  furnished  by  the  collector  of  customs  at  Bos- 
ton, Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 

Act  of- 

Jnly  12, 1866 $75, 000.00 

March  2, 1867 375,000.00 

July  1 1, 1870 100, 000. 00 

March  3,  1871 100,000  00 

June  10,3872 75,000.00 

March  3, 1873 150, 000. 00 

Juno23,1874 100,000.00 

March  3, 1875 100, 000. 00 

August  14, 1876 50,  000. 00 

June  18, 1878 55,000.00 

March  3, 1879 50,030.00 

Juno  14, 1880 75.000.00 

March  3, 1881 100, 000. 00 

August  2, 1882 96, 500. 03 

July5,1884 5,000.00 

August  5, 1886 56,250  00 

August  11, 1888 12.5,  030. 03 

September  19, 1890 145,  000. 00 

July  13,1892 300,000.00 


Act  of— 

March  2, 1825 

.       $52,972.56 

March  19,1828 

2, 000. 00 

-May  23, 1828 

87,000.00 

March  2, 1829 

7,310.54 

March  2, 1831 

5, 000. 00 

Febniary  24, 1832 

9,000.00 

March  2, 1831 

12,390.00 

July  3, 1832 

60,000.00 

March  3, 1841 

1,  500.  00 

August  31,1842 

2,000.00 

July  4,1836 

15, 000. 00 

July  7, 1838 

7,358.00 

March  3, 1841 

1,000.00 

March  3, 1843 

16, 000.  00 

July2, 18ftA 

10, 000,  00 

February  28.1865 

3,000.00 

June  12, 1866 

50,000.00 

July  20, 1848 

40, 000. 00 

August  30,  1852 

30, 000.  00 

July  2, 1864 

40, 000.  00 

February  28, 1865 

20, 000. 00 

Total 2,604,276.10 

Money  statement. 

July  1, 1893,  balance  unexpended $339,412.30 

June  30, 1894,  amount  expended  during  fiscal  year 157,  280.  63 

July  1, 1894,  balance  unexpended 182, 131. 67 

July  1, 1894,  outstanding  habilities $30,  206.  89 

July  1, 1894,  amount  covered  by  uncompleted  contracts 83,  219.  07 

1 13, 425. 96 

July  1, 1894,  balance  available 
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'Amount  (estimated)  required  for  completiou  of  existing  project $1,335,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1896 700,000.00 

Submitted  in  compliance  with  reriuiremeiits  of  8ectionH2  of  river  anH 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL  STATISTICS. 

Amount  of  revenue  collected,   1892,   $14,491,854.98;    1893,    $15,791,588.16;    1894, 
$8,981,449.98. 


Shipping. 


Entrances  : 
Foreign . 

Clearances : 
Foreign . 


1892. 


1893. 


No. 
2,262 


2.181 


Tons. 
1, 663, 711 


Xo. 
2,373 


Tons.      I    -Vo. 
1,633,740  I  2,096 


1,406,6I>0     2.231  ,  1,330,105  I  2,032 


Tons. 
1,696,108 

1.432,167 


Importations  : 

Mercliand  ise 

Coin  and  bullion 

Exportations: 

Foreij^n  merchandise  .. 

Domestic  inero.handisfl. 

Coin  and  bullion 


1892. 


$71, 780. 489 
12.944 

664, 140 
80,610,057 


$79, 357. 654 
29,207 

805,265 

84, 596. 157 

2, 250, 250 


1894. 


$50,319,331 
450. 7S0 

1, 131,  U4 

82,842,3t< 

2. 150.  DM 


B  14. 

IMPROVEMENT  OF  WEYMOUTH  RIVER.  MASSACHUSETTS. 

Weymoutli  (Fore)  Eiver,  tributary  to  Hingliara  Bay,  Boston  Harbor, 
Massachusetts,  is  one  of  the  moat  important  water  courses  on  tbe  south 
coast  of  Massachusetts  Bay.  It  is  navigable  at  low  water  for  vessels  not 
exceeding  18  feet  draft  for  4  miles  from  its  mouth,  and  for  a  further 
distance  of  3  miles,  to  the  head  of  navigation,  at  least  3  feet  depth  was 
found  at  mean  low  water  before  its  improvement. 

The  original  project  of  improvement  was  submitted  December  2, 1889. 
It  was  based  on  the  survey  provided  for  in  the  act  of  August  11, 1888, 
and  j)roposed  to  improve  the  natural  channel  of  the  river  by  dredging, 
so  that  (>  feet  depth  at  mean  low  water  could  be  carried  to  tbe  hesA 
of  navigation,  in  a  channel  100  feet  wide  near  the  wharves  at  Wey- 
mouth Landing;  thence  to  Braintree  bridge,  80  feet  wide,  and  above 
the  bridge  60  feet  wide,  with  increased  width  at  each  turn  to  facilitate 
the  movement  of  vessels.  Tlie  total  length  of  channel  to  be  improved 
was  7,000  feet,  approximately,  and  the  cost  was  estimated  to  be  840,000. 

Tlie  total  appropriations  for  this  work  to  date  have  been  $20,000. 

The  expenditures  to  June  30, 1893,  were  $10,038.04. 

On  June  30,  1893,  the  improved  channel  was  6  feet  deep  at  mean  low 
water,  40  feet  wide  to  Braintree  bridge,  and  25  feet  wide  thence  to  the 
head  of  njivigation. 

No  operations  were  in  progress  during  tlie  fiscal  year,  and  at  the  date 
of  this  report  the  improvement  is  in  the  same  condition  as  on  June  30, 
1893. 

The  amount  required  to  complete  the  improvement  is  $20,000,  all  of 
which  could  be  expended  to  advantage  during  the  fiscal  year  ending 
June  30, 1896. 
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Weymouth  River  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston 
is  the'  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Harbor, 
Massachusetts. 

Gomraercial  statistics  are  iocladed  in  the  statemeut  for  Boston  Ilar- 
bor,  Massachusetts. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 

By  act  of— 

Septeraher  19, 1890 /. $10,000 

July  13, 1892 10,000 

Money  statement 

Julyl,  1893,  balance  unexpended $9,961.36 

July  1, 1894,  balance  unexpended 9, 961. 36 

{Amount  (estimated)  required  for  completion  of  existinf^  project 20, 000. 00 
Amount  that  can  beprolitably  expended  in  fiscal  year  ending  June  30,1896    20,  000.00 
Submitted  in  compliance  ivith  re(piirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  qf  sundry  civil  act  of  March  3, 1893. 


B  15. 

IMPROVEMENT  OF  HARBOR  AT  HINGHAM,  MASSACHUSETTS, 

Hingham  Harbor  is  situated  in  the  southern  part  of  Hingham  or  ' 
Hull  Basin,  which  comprises  all  that  part  of  Boston  lower  harbor  south 
of  Nantasket  Koads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  Part  I,  p.  456. 

The  harbor  covers  an  area  of  1  square  mile,  and  has  extensive  mud 
flats  bare  at  low  tide. 

The  mean  rise  or  fall  of  the  tide  is  9.4  feet. 

The  channel  leading  to  Hingham,  south  of  Ragged  and  Sailor  islands, 
was,  before  improvement,  very  narrow  and  crooked,  and  obstructed  by 
sunken,  rocks  and  shoals.  Its  least  width  was  30  feet  and  least  depth 
4  feet  at  mean  low  water. 

The  object  of  its  imi)rovenient  was  to  widen  and  deepen  the  natural 
channel  from  deep  water,  near  the  head  of  the  harbor,  to  the  steamboat 
wharf,  a  distance  of  2,500  feet. 

The  original  project  of  improvement  was  submitted  December  23, 
1874. 

It  provides  for  an  improved  channel  on  the  east  side  of  Sailor  Island, 
])a8t  the  west  side  of  Beacon  to  the  Hingham  wharf,  100  feet  wide  and 
8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 

This  project  was  modified  January  20, 1885,  when  it  was  proposed  to 
deepen  the  improved  channel  to  10  feet  at  mean  low  water  and  to 
remove  a  mid-channel  ledge,  lying  between  Chandler  and  Ragged 
islands,  at  an  estimated  cost  of  $18,750. 

The  total  amount  appropriated  for  this  work  to  date  is  $29,000. 

The  expenditures  to  June  30,  1893,  were  $28,085.76,  and  the  project 
for  the  improvement  of  the  harbor  was  completed. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

Hingham  Harbor  is  in  the  coUeotiou  (listrict  of  BoHtoii,  Mass.  The  nearest  light- 
honse  is  the  Narrows  Light,  on  the  main  ship  channel  in  Boston  Harbor,  5  miles 

*^'*^^*-  Digitized  by  V^OOgie 


558^         EEPOET   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 

Allotted  from  appropriation  for  Boston  Harbor,  act  of  MarcA  3,  1875 $10, 000 

Act  of— 

March  5.  1886 6,000 

August  11, 1888 5,000 

September  19,  1890 .-.      5,000 

July  13,  1892 3,000 

Total .• 29.030 

Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor. 

Money  statement 

July  1, 1893,  balance  unexpended $14.21 

June  30,  1894,  amount  ei^pended  during  fiscal  year 14. 24 


B  i6. 

IMPROVEMENT  OF  HARBOR  AT  SCITUATE.  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  raila^ 
from  either  Boston  or  Plymouth  light-houses,  and  just  southwest  of 
the  direct  sailing  course  of  all  ocean-going  vessels  entering  Boston 
Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres, 
approximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  i> 
feet  at  mean  low  water.  It  was  entirely  open  to  the  action  of  east 
winds,  and  the  entrance  was  obstructed  by  many  sunken  bowlders. 
The  depth  on  the  bar  was  about  2 J  feet  at  mean  low  water.  The  mean 
rise  or  fall  of  the  tide  is  9.8  feet. 

The  plan  of  the  harbor  showing  the  proposed  improvement  waspub 
lished  in  the  Annual  Rei)ort  of  the  Chief  of  Engineers  for  1881,  Part 
I,  p.  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston  which  are  too  far  south  of  their  course  to  clear 
the  dangerous  ledges  near  Minots  light-house. 

The  project  for  the  improvement,  adopted  in  1881,  is  to  build  tvro 
rubblestone  breakwaters  converging  from  opposite  shores,  and  to 
dredge  an  anchorage  basin  with  channels  counecting  with  the  sea  and 
the  town  wharves. 

The  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long;  and 
the  south  breakwater,  from  the  point  of  the  first  cliff,  is  to  be  730  feet 
long.  Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above 
mean  high  water,  except  at  their  outer  ends,  which  are  to  bo  built  C  feet 
higher,  to  serve  as  sites  for  entrance  beacons.  .The  anchorge  basin  is 
to  be  30  acres  in  area,  approximately.  The  entrance  channel  is  to  be 
2,700  feet  long  and  300  feet  average  width. 

The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance 
channel;  12  to  15  feet  between  the  breakwaters,  12  feet  immediately 
in  rear  of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin; 
the  channel  leading  to  the  town  wharves  is  to  be  3  feet  deep,  all  at  mean 
low  water. 
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The  estimated  cost  of  the  breakwaters  was  $100,000,  and  of  the 
dredging  $190,000,  a  total  of  $290,000. 

The  total  amount  appropriated  for  this  work  to  date  is  $73,680. 

The  amount  expended  to  June  30, 1893,  was  $69,959.84. 

The  condition  of  the  improvement  June  30,  1893,  was  as  follows: 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long. 

All  known  bowlders  obstructing  the  entrance  of  the  harbor  were 
removed. 

The  anchorage  basin  was  400  by  350  feet  in  area,  7  feet  deep  at  mean 
low  water. 

The  entrance  channel  was  1,600  feet  long,  100  feet  wide,  and  5  feet 
deep  at  mean  low  water.  The  channel  connecting  the  basin  with  the 
town  wharves  was  3  feet  deep  at  mean  low  water,  and  100  feet  wide, 
except  at  the  upper  end,  where  for  a  distance  of  75  feet  it  averaged 
only  50  feet  wide. 

The  north  breakwater  was  720  feet  long,  the  south  breakwater  was 
250  feet  long,  and  operations  were  in  progress  under  a  contract  with 
Mr.  Joseph  H.  White,  of  Boston,  Mass.,  to  deposit  3,643  tons  of  rub- 
blestone  in  the  south  breakwater. 

Operations  under  this  contract  were  commenced  in  September,  1803. 
A  total  of  3,643 J  tons  of  rubblestpne  were  deposited  in  the  south  break- 
water, and  300  feet  of  its  length  were  completed. 

No  other  operations  were  in  x^rogress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  north  breakwater,  the  entrance  channel,  the 
anchorage  basin,  and  the  channel  leading  to  the  town  wharves,  are  in 
the  same  condition  as  on  June  30,  1893. 

To  complete  the  improvement  will  require  an  appropriation  of 
8217,500,  of  which  $40,000  could  be  expended  to  advantage  during  the 
liscai  year  ending  June  30, 1896,  in  completing  the  south  breakwater. 

Scitnate  is  in  the  coUection  district  of  Plymouth,  Ma8S.,of  which  the  port  of  entry 
is  Plymoath,  Mass.;  the  nearest  light-hoase  is  Minots  Light,  about  5  nrilcs  distant. 

The  accomjjanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 

'The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

March  2, 1829 $180 

August  30, 1852 1,000 

June  14, 1880 7,500 

March  3, 1881 10,000 

Auffn8t2,1882 10,000 

July5,1884 10,000 


Act  of— 

August  5, 1886 $10,000 

August  11, 1888 5,000 

September  19, 1890 10, 000 

July  13,1892 10,000 


Total 73,680 

Appropriations  since  1880  have  been  expended  in  accordance  with 
the  present  project. 

Moixey  statement, 

July  1, 1893,  balance  unexpended ^ $3,720.16 

J  uuo  30, 1894,  amount  expended  during  fiscal  year 3, 675. 95 

July  1, 1894,  balance  unexpended 44. 21 

{Amount  (estimated)  required  for  completion  of  existing  project 217, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    40, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1892,  $31.50;  1893,  none;  1894,  none. 


Shipping. 

1892. 

1893. 

1894. 

Entrances  : 

Foreign 

yo.      Tons. 
1           100 

So.      Tons. 
2          205 
2-2       3,080 

1 

A'o.  i  Tom. 
2    

DomeHtic - 

29 

1 
29 

3,000 

35    

Clearancos : 

2    

Domestic                       --                    - 

" 

35    

1893. 

Imported. 

1892. 

1894. 

Coal 

Ltimber 

Limo 

Brick 

Shingles 

tons . . 

feet.. 

barrels.. 

number.. 

do 

3,000 

1,500.000 

250 

25,000 

2,500 

1,000,000 

1,000 

150,000 

3,000 

1,800,008 

1,000 

300,000 

3,000.000 

19,000 

*1»000 

*  Barrels  herring.  t  Barrels  Irish  moss. 

Coasting  vessels  drawing  from  8  to  11  feet  frequent  the  harbor. 


B  17. 

IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 

• 

Plymouth  Harbor  is  situated  30  miles  south  of  Boston.  Its  outer 
anchorage,  the  '« Cow  Yard,"  is  common  to  Plymouth,  Kingston  and 
Duxbury,  and  is  the  only  refuge  for  seagoing  vessels  from  northeasterly 
gales,  when  caught  between  Boston  and  Provincetown,  a  distance  of 
about  75  -miles,  following  the  coast  line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  of  ample  width,  and  suflBciently  deep 
for  the  wants  of  commerce.  The  anchorage  is  capacious,  and  has  good 
"holding  ground,"  but  the  extensive  tidal  basins  inside  of  it  give  strong 
variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  BeiMih,  a  narrow,  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  mainland, 
and  about  1  mile  from  it. 

The  harbor  contains  about  2,000  acres,  almost  all  of  which  is  dry  at 
low  tide*  A  few  narrow,  crooked  channels  traverse  these  flats.  They 
join  about  the  center  of  the  harbor,  opposite  the  town  wharves,  and 
form  the  main  ship  channel  (150  feet  wide,  approximately,  and  10  feet 
deej)  at  mean  low  water),  which  runs  directly  behind  the  northern  half 
of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  p.  460. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Previous  to  1875  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  of  Long  Beach.  From  the  nature  of  the  work  it  can 
at  no  time  be  considered  completed,  and  small  annual  appropriations 
are  necessary  to  repair  any  damages  done  by  storms.    The  various 
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devices  employed  for  this  purpose  are  described  iu  the  Animal  Report 
of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  ship  channel,  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water.  This  project  was  modified  in  1877,  so  as  to  include 
the  dredging  of  a  basin,  866  feet  long,  150  feet  wide,  and  8  feet  deep, 
directly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin  to 
9  feet  at  mean  low  water,  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000, 
This  estimate  was  revised  in  1885,  in  accordance  with  the  low  prices 
then  current  for  dredging,  and  the  cost  was  then  estimated  to  be 
$22,500. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is 
$179,766.90,  of  which  there  had  been  expended  to  June  30, 1893: 

For  beach  protection $122, 553. 77 

For  dredging 50,514.89 

Total 173,068.66 

On  June  30, 1893,  the.  improved  channel  was  2,286  feet  long,  150 
feet  wide;  the  basin  was  866  feet  long,  150  feet  wide;  both  were  9  feet 
deep  at  mean  low  water.  Long  Beach  was  in  fair  order,  but  additional 
bulkheads  were  needed  on  its  southern  end. 

During  the  fiscal  year  a  small  force  of  hired  labor  w^as  employed  iu 
repairing  and  extending  the  bulkheads  protecting  the  south  end  of 
Long  Beach.  Three  thousand  running  feet  of  bulkheads  were  built  or 
rebuilt. 

At  the  date  of  this  report  Long  Beach  is  in  good  order,  and  the  pro- 
ject for  the  improvement  of  the  harbor  is  completed. 

A  small  sum  should  always  be  available  for  the  harbor  to  immediately 
repair  any  damage  made  to  Long  Beach  by  storms.  These  necessary 
repairs  have  averaged,  in  the  last  twenty  years,  $1,500. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymouth,  Mass.,  of  which  Ply- 
mouth is  the  port  of  entry.  The  nearest  light-houses  are  the  Plymouth  (Gurnet) 
Lights,  about  5  miles  i^om  Plymouth,  and  Duxbury  Pier  Light,  about  2  miles  dis- 
tant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1894,  have  been  furnished  by  the  collector  of  customs  at 
Plymouth,  Mass. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as  follows : 


Act  of— 

May  26, 1824 $20,000.00 

March  3, 1825 5,712.00 

March  25,  1826 13,184.90 

April23,  1830 1,850.00 

March  2,  1831 2,820.00 

July  3,  1832 2,500.00 

March  2,  1833 600.00 

June  28,  1834 2,000.00 

March  3,  1835 700.00 

July2,  1836 500.00 

July7,  1838 2,400.00 

August  31,  1852 5,000.00 

July  11,  1870 10,000.00 

March3,  1871 10,000.00 

June  10,  1872 2,500.00 

ENG  94 36 


Act  of— 

March  3,  1873 $3,000.00 

June  23,  1874 5,000.00 

March  3,  1875 10,000.00 

June  18,  1878 5,000.00 

March  3,  1879 3,500.00 

JuneU,  1880 10,000.00 

MarchS,  1881 10,000.00 

Augu8t2,  1882 14,000.00 

July5,  1884 10,000.00 

August  5,  1886 6,000.00 

August  11,  1888 6,000.00 

September  19,  1890 8, 000. 00 

July  13,  1892 9,500.00 


Total. 
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Money  sUttevient. 

July  1,  1893,  balance  unexpended $6, 698. 24 

June  30,  1894,  amount  expended  during  fiscal  year 4, 680.  © 

July  1,  1894,  balance  unexpended 2, 017.59 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 500.00 
Amount  that  can  be  profitably  expended  in  fiscal  3'oar  ending  June  30,1896      1, 500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aiTd  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMEKCIAL   STATISTICS. 

Amount  of  revenue  collected,  1892,  $73,808.36;  1893,  $47,330.06;  1894,  $24,073.13. 


Shipping. 

1802. 

1893. 

1894. 

Entrances: 
Koreicn 

Ko.      Ton«. 
2          196 

iVo. 

3 

108 

8 

Tons.   ! 

286  1 

1.791 

Xo.      Twf 
1 

Dom  es  tic 

103 
9 

1.817 

85  1 .  - 

Clearaucea : 

Forcicn    ...   ......................................... 

1 

5  .      1  •■ 

Domestic 

! 

i 

Imported. 

1892. 

1893, 

1894. 

Coal 

Iron 

tone.. 

do... 

16,881 
l,4i3 

19,094 
650 

24.2^5 

1,512 

Lumber 

S-ind 

Miscellaneoas... 

feet.. 

tons.. 

do... 

3.  303. 463 

295 

1,145 

2.085,000 

140 

2,173 

2,260.«0 

Coasting  vessels  drawing  from  7  to  13  feet  frequent  the  harbor. 
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IMPROVEMENT  OF  HARBOR  AT  KINGSTON.  MASSACHUSETTS. 

Kingston  Harbor  is  one  of  the  three  divisions  which  together  con- 
stitute Plymouth  inner  harbor.  North  of  it,  at  a  distance  of  3  miles? 
is  Duxbury  Harbor,  and  4  miles  south,  Plymouth  Harbor. 

The  wharf  at  which  sui)plies  are  landed  for  the  town  of  Kingston  is 
about  2  miles  south  from  Ihe  center  of  the  town,  and  is  known  as  the 
Plymouth  Cordage  Company  Wharf. 

The  object  of  the  improvement  is  to  obtain  a  channel  of  approach  to 
this  wharf. 

The  project  for  the  improvement  of  the  harbor  was  submitted  I^Iay 
25,  1891.  It  proposed  to  dredge  a  channel  4,000  feet  long,  100  feet 
wide,  6  feet  deep  at  mean  low  water,  from  deep  water  to  the  Cordage 
Company  Wharf,  at  an  estimated  co&t  of  $10,000. 

The  act  approved  July  13,  1892,  appropriated  $10,000  for  this  work. 

The  total  expenditures  to  June  30, 1893,  were  $8,937.64,  and  on  tbat 
date  the  project  had  been  completed. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

Kingston  is  in  the  collection  district  of  Plymouth,  MaFS.,  of  which  Pljmcnthia 
the  port  of  entry ;  the  nearest  light-honse  is  Dux  bury  Pier  Light. 
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Commercial  statistics  arc  included  iu  the  statement  for  Plymouth 
Harbor. 

Money  statement, 

July  1,  1893,  balance  anoxpended $8,625.46 

June  30,  1894,  amount  expended  during  fi8c:j  1  year 7, 565. 55 

July  1,  1894,  balance  unexpended 1, 059. 91 


B   19. 

IMPROVEMENT  OF  HARBOR  AT  WELLFLEET,  MASSACHUSETTS. 

Wellfleet  Harbor  is  situated  on  Gape  Cod  Bay,  12  miles  southeast 
of  Provincetown  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  p.  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalley's  Bar 
and  an  inner  harbor  north  of  said  bar. 

The  outer  harbor  is  suf&cieutly  capacious,  free  from  obstructions, 
and  protected  to  meet  the  present  demands  of  commerce;  but  the  inner 
harbor,  although  capacious  and  perfectly  protected,  had  no  low-water 
navigable  connection  with  the  town  wharves. 

It  was,  in  the  original  condition  of  the  harbor,  4,200  feet  from  the 
6-foot  contour  to  the  wharves,  and  not  to  exceed  6  inches  draft  could 
be  carried  to  them  at  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  3, 1871.  It  was  based  on  the  survey  provided  for  in  the 
act  of  January  31, 1871. 

It  proposed  to  dredge  two  channels,  each  150  feet  wide  and  4  feec 
deep  at  mean  low  water,  one  2,060  feet  long  to  reach  Central  and  Com- 
mercial wharves,  and  one  1,400  feet  long  to  reach  Mercantile  Wharf. 
It  was  also  proposed  to  remove  204  cubic  yards  of  sunken  rocks.  The 
cost  of  this  project  was  estimated  to  be  $30,000. 

On  November  28,  1887,  a  revised  project  was  submitted.  It  was 
based  on  the  survey  provided  for  in  the  act  of  August  5, 1886.  It 
proposed  to  dredge  a  channel  from  the  "Deep  Hole"  to  the  town 
wharves,  6  feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200  feet 
long,  at  an  estimated  cost  of  $24,000. 

This  estimate  was  revised  in  1889,  and  then  made  $31,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $16,000. 

By  act  of— 

June  10,  1872 $5,000 

August  11, 1888 7,000 

September  19,  3890 ^ 4,000 

Total 16,000 

The  total  amount  expended  to  June  30,  1893,  was  $11,350.37,  and 
the  condition  of  the  improvement  was  as  follows :  Mayo,  Bay,  Lobster, 
and  Lumplish  rocks  had  been  removed,  and  a  channel  had  been  dredged 
from  the  "Deep  Hole"  to  the  town  wharves, 4,200  feet  long,  4  le^ 
deep  at  mean  low  water,  and  25  feet  wide.  Opposite  the  town  wharves 
the  channel  was  enlarged  to  76  feet  wide  to  facilitate  the  docking  of 
vessels. 

The  act  of  September  19, 1890,  appropriated  $4,000  to  continue  this 
improvement.  No  appreciable  benefit  to  commerce  would  result  by 
the  expenditure  of  this  amount,  and  it  is  to  be  retained  in  iihe>Preasiiry 
until  additional  funds  are  provided.  b,glf,zecf by  ^XX3gl^ 
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To  complete  the  improvement  will  require  an  appropriation  of 
$22,000,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1896. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1894,  have  been  furnished  by  the  collector  of  customs  at  Barn- 
stable, Mass. 

Wellfleet  is  in  the  collection  district  of  Barnstable,  Mass..  of  which  Barnstable  is 
the  port  of  entry.    The  nearest  light-house  is  Mayo  Beach  Light. 

Money  statement 

July  1, 1893, balance  unexpended $4,649.63 

July  1, 1894,  balance  unexpended ; 4, 649. 63 

{Amount  (estimated)  required  for  completion  of  existiuj^  project 22, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of 'river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1892,  $91.60;  1893,  $53;  1894,  $53. 


Shipping. 

1802. 

1893. 

18M. 

£d  trances: 

Ko. 

Tom. 

No. 

Tons. 

No. 

Ton*. 

Doraestio 

Clearancefl : 

f^oroijirn 

1 

78 

2 

170 

DomeBtic - 

1          1 

Imported. 

1892. 

1893. 

18M. 

Coal                 ..  . 

Tom, 
1,200 

Tont. 
1,000 
100 

Tons. 

1,500 

Tjumbor ..................................... 

Mf^rrhnnrliiiA 

200 
100 

250 

^isccllaneoiiB         ..       ...                     .  ................... 

10 

SI 

Vessels  drawing  from  5  to  12  feet  frequent  the  harbor. 
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IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

Provincetown  Harbor  is  situated  at  the  extremity  of  Gape  Cod, 
about  40  miles  southeast  from  Boston  Light.  It  is  one  of  the  most  valu- 
able harbors  of  refuge  on  the  Atlantic  coast.  The  entire  commerce  of 
New  England  and  a  very  large  local  fishing  interest  are  directly  bene- 
fited by  its  maintenance,  which  depends  entirely  on  the  preservation 
of  the  sandy  beaches  which  inclose  it. 

Since  1820  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. Digitized  by  V^OOg iC 
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A  fiill  history  of  the  improvement  will  be  found  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A  special 
dike  across  House  Point  Island  Flats,  to  be  built  contingently,  was 
recommended  in  the  Annual  Report  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1886. 

The  total  appropriations  for  this  harbor  to  date  have  been  $152,918.44. 

The  amount  expended  to  June  30,  1893,  was  $147,677.49. 

The  condition  of  the  several  works  of  preservation  in  this  harbor  on 
June  30,  1893,  was  as  follows: 

Long  Point, — This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  It  was  in  good  order,  but  to  more  fully  protect  the 
light-house  lot  at  its  easterly  end  the  breakwater  should  be  extended 
100  feet  farther  to  the  northwest. 

Abel  Hill  Dike, — This  dike  was  built  to  prevent  a  rush  of  water  from 
Lanceys  Harbor  over  House  Point  Island  Flats  into  the  main  harbor. 
•  The  rapid  wearing  away  of  the  southern  sand  spit  that  formed  Lanceys 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of 
the  dike.  To  guard  against  this,  brush  and  wooden  sand-catches  had 
been  built  on  the  outer  beach,  opposite  the  west  end  of  the  dike.  The 
dike  was  in  good  order,  but  the  sand-catches  needed  minor  repairs. 

House  Point  Island  P/ate.— These  flats  remained  essentially  unaltered 
from  the  condition  shown  by  the  last  survey,  and,  as  stated  in  the 
Annual  Report  for  1887,  it  still  appears  unnecessary  to  commence  the 
dike  projected  to  be  built  across  these  flats. 

Beach  Point,  High  Head  Dike,  and  Cove  Section. — These  works  Were 
all  in  good  order. 

During  the  fiscal  year  no  active  operations  were  in  progress,  and  at 
the  date  of  this  report  all  of  the  works  of  preservation  are  in  good 
order,  with  the  exception  of  the  brush  and  wooden  sand-catches  at  the 
west  end  of  Abel  Hill  Dike.  They  need  minor  repairs,  for  which  the 
available  funds  will  suffice. 

The  nature  of  the  works  of  preservation  of  the  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs.  Such  neces- 
sary repairs  have  averaged  $1,600  i>er  annum. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collexjtor  of  customs  at  Provincetown,  Mass. 

Proviucetown  is  a  port  of  entry  in  the  collectiou  district  of  Barnstable.  Mass. ; 
the  nearest  light-houses  are  Wood  End  and  Long  Point  lights. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

May  19, 1826 $3,500.00 

March  2, 1829 3,500.00 

March2,1831 2,050.00 

March3,1832 4,600.00 

June  28,1834 4,400.00 

March  3, 1835 4,400.00 

July  2,1836 4,400.00 

July  7,1838 4,500.00 

August  30, 1852 5,000.00 

June  23, 1866 43,068.44 

July  28,1866 8,000.00 

March  3, 1871 6,000.00 

June  10, 1872 5,000.00 

March3,1873 6,000.00 

June  23, 1874 6,000.00 


Act of— 

March  3, 1875 $5,000.00 

August  14, 1876 4,000.00 

June  18, 1878 1,000.00 

March  3, 1879 1,000.00 

June  14, 1880 500.00 

March  3, 1881 5,000.00 

August2, 1882 5,000.00 

July5,1884 2,000.00 

Augu8t5, 1886 3,000.00 

August  11, 1888 3,000.00 

September  19, 1890 7,  500. 00 

July  13,1892 1,500.00 

Total t^gifi^etf  t^^OSglfe  ^ 
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Money  statement. 

July  1,  1893,  balance  unexpended $5,240.95 

July  1,  18W,  balance  unexpended 5, 240. 95 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 

Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  J  une  30, 1896  1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1892,  $571.47^  1893,  $492.77;  1894,  ■ 


Shipping. 


1892, 


Entrances:  ;  No. 

Foreign '      44 

Domestic '      13 

Clearances :  [ 

Foreign \      26 

Domestic 18 


1833. 

No.    !   Tont. 
50       8,781  . 
14  80O 


1884. 


No.    '   T<m*, 
29         4,333 
18         1,2« 


2.  627 
0,750 


13 
3 


Importe<l. 

1892. 

1893. 

1894. 

Coal 

Tona. 
6,000 

Tons. 
6,500 
1,500 

Tom. 

5.099 

i*  "tt 

Iron                          .         ...........  ...  -     ................ 

SO 

Wood          

•300 
7,140 

500 

80 

1,500 

740 

•250 

1,500 

ti,5oo.a» 

67o 

Salt                                          -     -            

Ice 

Fi«li 

1 

Aliscellaneoua 

3,800 

3,1«) 

*  Cords. 


tFeet. 


All  classes  and  nationalities  of  vessels  visit  the  harbor  for  shelter  or  with  cargo. 
Forty-five  hundred  vessels  entered  the  harbor  during  the  year. 


B  21. 


IMPROVEMENT  OF  HARBOR  AT  CHATHAM,  MASSACHUSETTS. 

Chatham  Harbor  is  at  the  eastem  end  of  Nantucket  Sound,  about 
15  miles  east  of  Hyannis,  Mass.  Its  outer  anchorage,  known  as  Chat- 
ham Roads,  is  a  capacious,  deep,  unobstructed  harbor  of  refuge  from 
northerly  and  easterly  gales. 

The  inner  harbor,  locally  known  as  "  Stage  "  Harbor,  is  small  but  well 
landlocked.  It  is  about  one-balf  mile  long,  500  to  600  feet  wide,  and 
has  8  to  12  feet  depth  at  mean  low  water.  Its  entrance  was  originally 
obstructed  by  three  bars,  on  which  the  depth  at  mean  low  water  was 
not  to  exceed  4  feet.    Tlie  mean  rise  or  fall  of  the  tide  is  5  feet. 

The  project  for  the  improvement  of  the  inner  harbor  was  submitted 
December  19,  1890,  and  was  based  on  a  survey  made  in  October,  1890. 
It  proposed  to  dredge  a  channel  C  feet  deep  at  mean  low  water,  through 
the  three  obstructing  bars,  100  feet  wide  at  the  inner  bar,  150  feet  wide 
at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  an  estimated 
cost  of  $10,000.  ^.g.^.^^^  ^y  \c300gie 
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But  one  appropriation  has  been.made  for  this  work,  viz,  by  the  act 
of  September  D,  1890,  $5,000. 

The  total  expenditures  to  June  30,  1893,  were  $4,402.15. 

On  June  30,  1893,  the  improved  channel  through  the  middle  and 
inner  bars  was  100  feet  wide,  6  feet  deep  at  mean  low  water.  Nothing 
had  been  done  on  the  outer  bar.  At  least  5  feet  draft  could  be  carried 
into  the  harbor  at  mean  low  water. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
ot  this  rei)ort  the  condition  of  the  improvement  is  the  same  as  on  June 
30,  1893. 

To  complete  the  improvement  would  require  an  appropriation  of 
$5,000,  all  of  which  could  be  expended  during  the  fiscal  year  ending 
June  30, 1896. 

Chatham  Harbor  is  in  the  collection  district  of  Barnstable,  Mass.,  of  which  Barn- 
stable is  the  port  of  entry ;  the  nearest  light-house  is  Hardings  Beach  Light. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Barnstable,  Mass. 

Money  statement. 


.Inly  1, 1893,  balance  unexpended 

July  1,  1894,  balance  unexpended 

{  Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1896 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hurbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


$597.85 
597.85 


5, 000. 00 
5,000.00 


COMMERCIAL   STATISTICS. 


Shipping. 

1892. 

1893. 

1884. 

fntrances : 

Foreign 

Domestic 

' 

No. 

Tons. 

No. 

Ton$. 

No.  I   Tmit. 



125       1,517 

Clearances : 

Domestic                   .     .           

\ 

125  '   i.si? 

1 

Imported. 


Coal 

Iron 

Grain 

Luiuber 

Misccllaiieoas . 


1892. 


TOTM. 

3,000  I 


1893. 
Ton*. 


18^4 . 


1,000 
4,0L'0 


Tons. 
000  1,200 

5  1 

1,000    

1,000  1  *  200.00!) 

1,000  I  IIIO 


'  Feet. 


Vessels  of  all  kinds  drawing  from  2  to  10  feet  frequent  the  harbor  for  shelter  or 
with  cargo. 
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B22. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

On  August  7, 1893,  the  wreck  of  the  schooner  Wildfire  in  Province- 
town  Harbor,  Massachusetts,  was  reported  to  be  an  obstruction  to 
navigation,  and  its  removal  recommended,  at  an  expense  of  $1,000,  as 
estimated. 

Sealed  proposals  for  this  work  were  invited  by  public  advertisement, 
dated  August  12, 1893.  The  bids  received  were  opened  September  22, 
1893,  and  an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  October  6,  1893,  a  contract  was  entered  into  with  Mr.  D.  A. 
Johnston,  of  Camden,  N.  J.  Operations  under  this  contract  were  com- 
menced early  in  November,  1893,  and  the  work  was  satisfactorily  com- 
pleted on  December  2, 1893. 

The  total  expense  was  $684.42. 

On  October  10, 1893,  the  wrecks  of  three  unknown  schooners  oft 
Chatham,  Mass.,  were  reported  to  be  obstructions  to  navigation,  and 
their  removal  recommended,  at  an  estimated  cost  of  $3,000, 

Sealed  proposals  for  this  work  were  invited  by  public  advertisement, 
dated  October  20, 1893,  and  the  bids  received  were  opened  December 
1,  1893.    An  abstract  of  them  will  be  found  in  the  annexed  table. 

The  specifications  called  for  a  separate  bid  for  each  wreck,  to  cover 
the  contingency  that  one  or  more  may  be  removed  by  storms  or  other- 
wise before  work  could  be  done  on  it. 

From  December  12  to  16, 1893,  search  was  made  for  the  wrecks  by  a 
party  of  hired  labor,  and  but  one  could  be  found,  numbered  2  in  the 
speciflcations. 

On  December  18, 1893,  a  contract  was  entered  into  with  Messrs. 
Johnston  &  Townsend,  of  Somers  Point,  N.  J.,  for  the  removal  of  this 
wreck. 

Operations  under  this  contract  were  commenced  immediately  and 
satisfactorily  completed  December  29, 1893. 

The  total  cost  was  $526.08, 

On  December  12, 1893,  the  wreck  of  the  steamship  Pert*  on  Chatham 
Bar,  Massachusetts,  was  reported  to  be  an  obstruction  to  navigation, 
and  its  removal  recommended  by  hired  labor,  at  an  estimated  cost  of 
$600. 

Operations  were  commenced  January  1, 1894,  and  the  wreck  was 
removed  to  the  level  of  the  surrounding  bottom  on  February  1,  1894. 

The  cost  was  $276.26. 


Abstract  of  proposals  for  removing  ivreck  of  schooner  Wildfire  in  Provincetown  Harhorf 
Massachusetts,  opened  September  ^2,  1893,  by  Lieut,  Col,  S,  M,  Mansfield,  Corps  of 
Engineers. 


Ko. 


Name  and  address  of  bidder. 


Geo.  W.  Townsend,  Boston,  Mass 

C.  J.  Kelly  and  G.  M.  Van  Sant,  Atlantic  City,  N.  J 

D.  A.  Johnston,  New  York,  N.  Y.  * 

C.  W.  Johnston  and  E.  Townsend,  Somers  Point,  N.  J 

Thomas  Liddle,  East  Boston,  Mass 

Judaon  K.  Nash ,  East  Boston,  Mass 


.Vnionnt 


575 

749 

1,400 

735 


♦Lowest  bid. 

Contract  awarded  to  Mr.  D.  A.  Johnston,  with  the  approiftiditio^  the  Chief  of  Engi- 
neers. 
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Abstract  of  proposals  for  removal  of  masts  and  spars  of  wrecks  of  three  unknown  schooners  . 
off  Chatham,  Mass.,  opened  December  1,  1893,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps 
of  Engineers. 


No. 


Name  and  address  of  bidder. 


Price 
bid. 


Charles  W.  Johnston  and  Enoch  Townsend,  Somers  Point,  X.  J 

I>.  A.  Johnston,  Camden,  N.  J.,  and  R.  Mcintosh,  Provinceto^-n,  Mass. 
Cornelius  J.  Kelly  and  Gilbert  M.  Van  Sant,  Atlantic  City,  N.J 


f$249 
\  274 
I    249 

(  800 
I  Gl.O 
f  500 

(  445 
I  446 
I    445 

Total. 


$772 


1,000 


*  Lowest  bid ;  will  remove  the  three  wrecks  for  $524. 60. 

Contract  awarded  to  Johnston  &  Townsend,  with  the  approval  of  the  Chief  of 
Engineers. 
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APPENDIX  C. 


IMPROVEMENT  OF   RIVERS   AND  HARBORS   IN   SOUTHEASTERN  MASSA- 
CHUSETTS, IN  RHODE  ISLAND,  AND  IN  EASTERN  CONNECTICUT. 


REPORT  OF  CAPT,  W,  H,  BIXBT,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 30,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Harbor  of  refuge  at  Hyannis,  Mass. 

2.  Harbor  of  refuge  ai  Nantucket,  Mass. 

3.  Marthas  Vineyard,  inner  harbor  at 

Edgartown,  Mass. 

4.  Harbor  at  Vineyard  Haven,  Mass. 

5.  Warehani  Harbor,  Massachusetts. 

6.  New  Bedford  Harbor,  Massachusetts. 

7.  Canapitsit  Channel,  Massachusetts. 

8.  Taunton  River,  Massachusetts. 
Pawtucket  River,  Rhode  Island. 
Providence  River   and  Narragansett 

Bay,  Rhode  island. 
Green     Jacket     Shoal,     Providence 
River,  Rhode  Island. 


9 

10. 

11. 


12.  Newport  Harbor,  Rhode  Island. 

13.  Harbor  of   refuge  at  Point  Judith, 

Rhode  Island. 

14.  Harbor    of  refuge  at  Block   Island, 

Rhode  Island. 

15.  Pawcatuck  River,  Rhode  Island  and  . 

Connecticut. 

16.  Harbor    of    refuge    at    Stoniugton, 

Conn. 

17.  Removing    sunken  vessels    or   craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Netcporty  R.  J,  July  6*,  1894. 
General:  I  have  the  honor  to  submit  herewith  annual  reports  on 
the  river  and  harbor  works  under  my  charge  at  the  end  of  the  fiscal 
year  ending  June  30, 1894. 

In  the  work  of  this  year  this  office  has  been  assisted  by  Lieut.  W. 
W.  Harts,  Corps  of  Engineers,  and  by  Assistant  Engineers  Edward 
Parrish  and  John  H.  Eostock. 

Very  respectfully,  your  obedient  servant, 

W.   H.  BlXBY, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer Sy  U.  8.  A, 


Ci. 
HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  peninsula  of 
Cai)e  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refuge.  (For  map,  see  p.  692,  Annual  lieport 
of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3^  feet.      ^  j 
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Original  condition, — I$efore  improvement  it  was  an  open  roadstead, 
exposed  to  southerly  storms,  witU  depths  varying  from  10  to  20  feet  in 
the  inner  harbor. 

In  the  years  1827-1838  a  breakwater  of  riprap  grrauite,  1,170  feet  long 
was  constructed,  covering  an  anchorage  of  about  175 acres,  theentrance 
to  which  had  a  de])th  of  about  15J  feet.  In  the  years  1852-1 882 exten- 
sive repairs  were  made  in  increasing  the  width  of  its  base  and  the  size 
of  the  stone  forming  its  sides  and  top.  About  $124:,000  was  spent  on 
this  work,  completed  in  1882. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  3(5  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 

Plan  of  improvement. — The  present  approved  project,  that  of  1884, 
provides  for  the  dredging  to  15,5  feet  depth  at  low  water  of  about  34 
acres  of  shoal  area  north  of  the  existing  breakwater,  so  as  to  increase 
the  deep-water  harborage  by  that  amount;  all  at  a  total  cost  estimated 
in  1884  at  $45,743.20  (including  $81.20  left  over  fiom  a  former  project). 

A  plan  of  the  works  may  be  found  at  j).  660,  Annual  Eeport  of  the 
Chief  of  Engineers  for  1885,  and  p.  804  of  1893;  and  further  informa- 
tion at  p.  621  of  1885. 

Appropriations, — Upon  the  present  i)roject  appropriations  have  been 
made  as  follows:  On  hand  1884,  $81.20;  1886,  $10,000;  1888,  $10,000; 
1890,  $8,000;  1892,  $6,000.    Totals  up  to  June  30, 1893,  $34,081.20. 

Amount  expended  and  results  to  June  30^  1893, — The  total  amount 
expended  on  the  present  project  (including  $66  of  outstanding  liahil- 
ities)  up  to  June  30,  1893,  was  $28,609.23,  by  which  13  acres  out  of  36 
had  been  dredged. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$6,930.  Including  $147.44  of  outstanding  liabilities  on  June  30, 1894, 
the  expenses  of  the  year  were  $4,963.90. 

By  indorsement  of  August  19,  the  time  of  commencing  contract  work 
was  extended  until  October  10, 1893,  thus  extending  the  time  of  com- 
pletion until  March  10, 1894.  Upon  special  application  of  the  con- 
tractor, approved  by  department  indorsement  of  January  5,  the  time 
of  completing  contract  was  fiirther  extended  to  May  10, 1894.  By 
department  indorsement  of  May  1  this  time  was  further  extended  to 
June  10, 1894.  The  commencement  of  work  at  this  place  was  delayed 
partly  by  the  contractor  choosing  to  finish  the  New  Bedford  work  first, 
and  partly  by  the  severe  weatherof  December,  January,  and  February. 
Dredging  was  finally  commenced  by  the  contractor  at  this  place  in 
April  and  completed  on  June  8,  1894;  by  which  21,880  cubic  yards  of 
sand  were  removed  flrom  10,545  feet  length  and  25  feet  width  of  cutting 
and  to  15.5  feet  depth  at  low  water,  resulting  in  an  addition  of  about 
6.1  acres  to  the  anchorage  basin.  Further  dredging  must  await  fur- 
ther appropriations. 

This  work  was  in  the  local  charge  of  Mr,  Edward  Parrish  as  assist- 
ant engineer,  with  Mr.O.  O.  Abel  as  inspector. 

^York  required  to  complete  the  existin{f  project. — The  work  required  to 
complete  the  existing  project  is  the  completion  of  the  dredging  to  a 
depth  of  15^  feet  over  16  acres  more  in  the  area  limited  on  the  west 
by  a  line  running  due  north  from  the  western  end  of  the  breakwater, 
and  on  the  north  by  a  line  running  parallel  to  the  breakwater,  and 
distant  500  feet  from  it,  leaving  a  berm  of  100  feet  along  its  northern  side. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1895. — It 
is  proposed  to  apply  the  balance  on  hand,  and  the  next  appropriations, 
toward  the  completion  of  the  anchorage  area  insi^|^.  JJi^  fe^fe^^^' 
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Hyannis  Harbor  is  in  the  Barnstable  collection  district,  and  Barnstable  is  the  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last  calen- 
dar year  was  $689.56. 

The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-house  is 
Hyannis  Light;  the  nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford, 
Mass. 

Money  statement. 

J al y  1, 1893,  balance  unexpended $5,  538. 07 

June  30, 1894,  amount  expended  during  fiscal  year 4, 882. 56 

July  1, 1894,  balance  unexpended 655. 51 

July  1, 1894,  outstanding  liabilities 147. 44 

July  1, 1894,  balance  available 508.07 

(Amount  (estimated)  recjuired  for  completion  of  existing  project 11, 662. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1896    II,  662. 00 
Submitted  in  compliance  with  re({uirement8  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Hyannis  Harbor,  Massachusetts,  by  water 
during  the  calendar  year  ending  December  31,  1893,  is  estimated  as  follows,  based 
mainly  upon  reports  received  from  Mr.  Thomas  C.  Day,  collector  of  customs,  Barn- 
stable, Mass.,  and  T.  Crocker  <&  Sons,  Hyannis,  Mass.: 


Class  of  goods. 


Fish,  oysters,  etc 

Live  stock  and  products 

Vegetables  and  truck 

Grain  and  forage 

Fertiliaers 

Lumber  and  products 

Coal,  minerals,  and  products. 
General  merchandise 


Total. 


Exports.    Imports.  [    Total. 


$4,275 

500 

5,000 


3.150 
90,  §00 


$500 
10,000 


76,200 
1,000 


70,000 
400,000 


$4,775 
10,500 
5,000 
70,200 
1.000 
8.150 

leo.ooo 

400,000 


102,025  I    557,700  '    660,625 


Tonnage. 


Tont. 

150 

100 

300 

4,000 

50 

200 

80,000 

8,200 


43,000 


Gain  over  last  year,  about  22,000  tons  or  $420,000.  Transportation  lines  estab- 
lished during  the  year,  none  reported. 

The  iiassage  of  vessels  through  this  waterway  is  estimated  as  follows  (each 
entrance  anadeparture  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


No      l-^y^^Ke    Average 
draft.    ,  tonnage. 


Steam: 

Passenger  mainly ... 

Fishing 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boat« 

Pleasure  boats,  large 

Pleasure  boats,  small 


Tom. 

200 

250 

150 

10 


200 
0 


C    2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Kantucket  Harbor  is  the  only  large  harbor  on  ITantucket  Sound 
between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provincetown,  a  distance  of  about  100  miles,  exceptthaamall 
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harbor  of  Hyannis,  on  tlie  other  (the  north)  side  of  Nantucket  Sound. 
The  navigation  of  this  sonnd  is  intricate  and  dangerous  by  reason  of 
numerous  shoals.  Nantucket  Harbor  has  deep  water  inside,  and  the 
object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for  vessels 
plying  between  ports  north  and  south  of  Cape  Cod,  estimated  to  be 
50,000  annually.  In  the  memorial  to  Congress,  on  which  the  first  appro- 
priation for  this  harbor  of  refuge  was  based,  it  was  stated  that  more 
than  500  vessels  had  been  wrecked  in  the  vicinity  of  the  island.  (For 
map  of  harbor  see  p.  423,  Annual  Report  of  1880,  and  p.  576  of  Report 
of  1885.) 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Original  coiidition, — At  the  adoption  of  the  present  project  no  jetties 
existed,  and  the  channel  entrance  was  barred  by  a  shoal  of  1.5  miles 
width,  on  which  there  was  only  C  feet  depth  of  water  at  low  tide,  the 
channel  being  very  crooked  and  subject  to  changes  in  location. 

Plan  of  improvement. — The  present  approved  project,  that  of  1880,  as 
modified  in  1885,  provides  for  the  construction  of  two  jetties  as  training 
walls,  one  on  each  side  of  the  harbor  entrance,  planned  so  as  to  allow 
the  tidal  current  to  assist  in  scouring  out  and  maintaining  a  good  chan- 
nel, and  for  the  completion  of  the  work  by  dredging  where  necessary 
to  obtain  a  depth  of  from  12  to  15  feet  at  low  water  in  this  channel,  all 
at  a  total  cost  estimated  in  1885  at  $375,000. 

A  plan  of  the  works  may  be  found  at  p.  578,  Annual  Report  of  tLe 
Chief  of  Engineers  for  1885,  and  p.  806  of  1893 ;  and  further  information 
at  p.  436  of  1880,  p.  544  of  1881,  p.  595  of  1884,  and  pp.  563,  575,  578  of 
1885. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1880,  $50,000;  1881,  $25,000;  1882,  $25,000;  1884, 
$10,000;  1886,  $15,000;  1888,  $20,000;  1890,  $25,000;  1892,  $25,000. 
Totals  up  to  June  30, 1893,  $195,000. 

Amount  expended  and  results  to  June  30,  1893. — The  total  amount 
expended  on  the  present  project  (including  $599.05  outstanding  liabili 
ties)  up  to  June  30,  1893,  was  $172,045.22,  by  which  the  west  jetty  had 
been  built  to  3,955  feet  length  with  full  height;  theeast  jetty  had  been 
built  to  834  feet  length  with  full  height;  then  came  a  gap  of  100  feet, 
aitd  then  1,300  feet  length  raised  to  half-tide  level,  completing  about 
half  the  needed  work. 

Operations  during,  the  past  fiscal  year. — Value  of  United  States  plant, 
$6,490.  Including  $3,570.96  of  outfitandiug  liabilities  on  June  30, 1894, 
the  expenses  of  the  year  were  $6,391.87. 

During  the  year  general  preparations  and  repair  of  plant,  including 
overhauling  of  jetty  light,  and  later,  the  replacing  of  both  the  lantern 
and  staff,  which  during  the  past  winter  had  been  carried  away  by  ice 
and  lost.  Informal  bids  for  placing  stone  in  the  jetties  were  re<.*eived, 
find  contract  entered  into  with  Messrs.  S.  &  E.S.  Belden,  of  Hartford, 
Conn.,  under  date  of  April  16  (approved  by  the  Chief  of  Engineers  on 
April  21),  at  $1.85  i)er  ton  of  2,000  pounds  in  place  in  the  east  jetty, 
and  $2  per  ton  cf  2,000  pounds  in  i>lace  in  the  west  jetty;  work  to  be 
commer  ced  on  or  before  June  30,  and  completed  on  or  before  December 
31,  1894.  Work  was  actually  commenced  by  the  contractor  on  May  30, 
and  was  in  progress  at  the  end  of  the  year;  825  tons  of  core  stone  and 
590  tons  of  facing  stone  being  placed  in  the  east  jetty,  thereby  extend- 
ing it  by  420  feet;  and  575  tons  of  iiicing  stone  being  placed  on  the 
west  jetty,  thereby  leveling  it  up  to  about  100  feet  from  the  shore  end. 

A  light  has  been  maintained  on  the  west  jetty  during  the  year. 

This  work  was  in  the  local  charge  of  Mr.  Edwgrf  jfgo^i^^assistant 
engineer,  with  Mr.  C.  O.  Abel  as  inspector.  ^ 
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Work  required  to  complete  the  existing  project — The  work  required  to 
complete  the  existing  project  is  tlie  extension  of  the  east  jetty,  th« 
raising  of  the  west  jetty  in  some  places,  and  the  excavation  by  dredg- 
ing of  so  much  of  the  channel  as  may  not  be  excavated  by  tidal  scour. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1895, — The 
work  has  been  much  delayed  heretofore  by  the  scour  around  the  end 
of  the  jetty,  making  it  necessary  to  build  it  in  15  feet  of  water  instead 
of  in  5.  According  to  the  present  plan  it  is  i)roposed  to  build  up  a 
considerable  length  of  the  jetty  to  the  half  tide  level  before  completing 
it  to  the  full  cross  section.  The  channel  appears  to  be  moving  contin- 
ually to  the  eastward  and  deepening  slightly  from  year  to  year. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  next  appropria- 
tion to  the  further  construction  of  tiic  east  jetty  and  raising  low  places 
in  the  west  jetty,  together  with  a  little  dredging,  if  necessary. 

Nantucket  is  in  the  Nantucket  collection  district  and  is  a  port  of  entry.  There 
was  $60  revenue  collected  in  the  last  calendar  year.  The  value  of  the  harbor  is 
mainly  as  a  harhor  of  refuge.  The  nearest  li^ht-houses  are  Nantucket  Cliff  and 
Brant  Point  lights.  The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bed- 
ford, Mass.  # 

Money  statement. 

July  1, 1893,  balance  unexpended $22, 954.  78 

June  30, 1894,  amount  expended  during  fiscal  year 3,  419. 96 

July  1, 1894,  balance  unexpended 19,  534.  82 

July  1, 1894,  outstanding  liabilities $3,570.96 

July  1, 1894,  amount  covered  by  uncompleted  contracts 13, 407. 25 

16,978.21 

July  1, 1894,  balance  available 2, 556. 61 

(Amount  (estimated)  required  for  completion  of  existing  project 180,  000.  CO 
Amount  that  can  be  profitably  cxpen(}ed  in  fiscalyear  ending  June  30, 1896  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


The  commerce  arriving  and  leaving  Nantucket  Harbor,  Massachusetts,  by  water 
during  the  calendar  year  ending  December  31,  1893,  is  estimated  aa  follows,  based 
mainly  upon  reports  received  from  Mr.  Joseph  W.  Clapp,  collector  of  customs,  Nnii- 
tucket,  Mass. : 


Class  of  goods. 


fish,  oysters,  etc 

Xivo  stock  and  products. 

Teoretables  and  truck 

Grain  and  foniffe 

Kice  . 


Tobacco , 

Fertilizers 

>'aval  stores 

Xnmber  and  products 

Coal,  minerals, and  products. 

Machinery  and  hardware 

General  merchandise 

^Sundries 


Exports. '  Imports. '    Total.     Tonnagf 


$15,000 


$2,000 

$17.  000 

4,000 

4,000 

J2,000 

12.000 

30,000 

90,000 

10.000 

10,000 

40,000 

40,000 

J2.000 

12,000 

1,000 

1,000 

16,000 

16.000 

46,000 

45,000 

15,000 

15,000 

115,000 

115,000 

75,000 

75,  000 

40.1 

15 

000 

GOO 

6) 

70 

600 

10 

l..'iUi) 

7. 5  M) 

100 

1, 500 

2.  IKK) 


Total 3 5. 00*3  I    377,000       302,000, 


14, 055 


Gain  over  last  yeaj,  about  1,000  tons;  transportation  lines  estubliehcd  during;  the 
year,  none.  Digitized  by  V^OOQlc 


576    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (ea«h 
entrance  and  departure  together,  being  counted  as  one  passage): 


Character  or  claBa  of  service.  ^*^™'     ^^raft^ 


Steam:  >  Feet. 

Freight  and  passenger 4W) 

Freight  maiuly '  3 


1 
10 


! 
3  8i 


tannaga. 

Tons. 
500 


SO 


Tugs . 

Pleasure  boats  . 
Sail: 

Freight 

Passenger  schoouors ,  7 

Fishing  boats 1  4  ■  !• 

Pleasure  boats,  large !         21  4.  < 

Pleasure  boats,  small 20  5;  3.5 


C3. 

IMPROVEMENT   OF  MARTHAS    VINEYARD    INNER    HARBOR   AT   EDGAR- 
^  TOWN,  MASSACHUSETTS. 

The  iuner  harbor  at  Bdgartown  lies  in  the^  northern  part  of  the 
waterway  or  strait  that  separates  Chappaqaiddick  Island  from  the  east 
end  of  Marthas  Vineyard.  It  extends  southward  about  1 J  miles  from 
Chappaquiddick  Point,  opposite  Edgartown,  and  averages  about  one- 
fifth  of  a  mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through.  (For  map  of  this  harbor  see  House  Ex.  Doc.  No.  59,  of  Fifty- 
first  Congress,  first  session.) 

Original  condition. — At  the  adoption  of  the  present  project  the  mid- 
dle-ground shoal  carried  only  about  6  feet  depth  of  water,  and  was  a 
very  troublesome  obstruction. 

Plan  of  improvement — The  present  approved  project,  that  of  1889,  pro- 
vides for  the  removal  to  10  feet  depth  at  low  water  of  a  "  middle-ground" 
shoal  in  the  central  part  of  the  inner  harbor;  all  at  a  total  cost  esti- 
mated in  1893  at  $7,000. 

A  description  of  the  works  may  be  found  at  p.  588,  Annual  Keport  of 
the  Chief  of  Engineers  for  1890,  and  a  plan  of  the  same  in  House  Ex. 
Doc.  No.  59,  of  the  Fifty-first  Congress,  first  session,  and  p.  810,  Annual 
Beport  of  1893;  and  other  special  information  at  p.  809,  Annual  Beport 
of  1893. 

Appropriations, — Under  the  present  project  appropriations  have  been 
made  as  follows :  1890,  $2,000 ;  1892,  $2,500.  Total  up  to  June  30, 18d3^ 
$4,500. 

Amount  expended  and  results  to  June  30^  1893. — The  total  amoaat 
expended  on  the  present  project  (including  $126.54  outstanding  liabil- 
ities) up  to  June  30, 1893,  was  $4,394.15,  by  which  about  three-quarters 
of  the  shoal  had  been  dredged  to  full  depth. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plaot^ 
$160.  Including  $6.70  of  outstanding  liabilities  on  June  30,  1894,  the 
expenses  of  the  year  were  $104.44. 

During  the  year,  general  office  work  only,  including  preparations  fiw 
future  work.    Further  dredging  awaits  further  appropriations. 

This  work  was  in  the  local  charge  of  Mr.  J.  H.  Bostock  as  assistant 
engineer. 

Digitized  by  V^OOQ IC 
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Worlc  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  remaining  quar- 
ter of  the  middle  ground  to  a  depth  of  10  feet  at  mean  low  water. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1895. — It 
is  proposed  to  complete  the  project. 

Edgartowu  is  in  the  Edgartown  collection  district  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  there  during  the  last  calendar  year  was  $653.87;  the 
nearest  light-house  is  the  Edgartown  Light;  the  nearest  fortification  is  the  fort  at 
Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,  1893,  balance  unexpended $232.39 

Juno  30,  1894,  amount  expended  during  fiscal  year 224. 28 

July  1,  1894,  balance  unexpended 8. 11 

July  1,  1894,  outstanding  liabilities * 6.70 

July  1,  1894,  balance  available 1. 41 

(Amount  (estimated)  required  for  completion  of  existing  project 2,  500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending.)  une  30,1896       2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

The  commerce  arriving  and  leaving  Edgartown,  Marthas  Vineyard,  Mass.,  by 
water  during  the  calendar  year  endiug  December  31,  1893,  is  estimated  as  follows, 
based  mainly  upon  reports  received  from  Mr.  C.  H.  Marchaut,  collector  of  customs, 
Edgartown,  Mass. : 


Claas  of  gooils. 


I  Exports. 


Fish,  oysters,  etc I    $75, 500 

Live  stock  aiid  products I        6,800 

Grain  and  forage , 

llice .  ' 


1'obacco 

Cotton  and  products 

Fertilizers 

Coal,  minerals  and  products. 

Machinery  and  liarcWare 

General  merchandise 

Sundries 


.|         1,200 


9,  000 
6,000 


Iraix)rts.      TotaL 


$2, 700  I 
16,  700  1 
97,000 

100  I 
50,000  I 
34.500  , 

1,500 

23, 100 

15.  000  ' 

533,  250  1 

6,000  I 


Total '      98,500!    779,850       873,350 


Tonnage. 


$78,  200 

2,000 

23,500 

150 

97,000 

3,000 

100 

1 

50. 000 

603 

34, 50ft 

30 

1,500 

75 

24,300 

4,000 

15,000 

600 

542. 250 

7,000 

12,000 

800 

18,256 


Gain  over  last  year,  none.  Transportation  lines  established  duriug  the  year,  none 
reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


'  Steani : 

Freight  and  passenger 

Fishing 

Tugs , 

Pleasure  boat« 

Sail: 

Freight , 

Fishing  boa*« 

Pleasnre  boats,  large. , 
Pleasure  boats,  small. . 


Num-    Average    Average 
ber.        draft,      tonnage. 


240 
30 
105 
125 

545 

10, 600 

660 

2,500 

Digitized 


Feet, 
9 
11 
9.5 


12 
3.6 
5 
2 


Tont. 
345 
120 
80 
lOO 

150 
9 
11 
3 


hA^ocngip 
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C4. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

Yiueyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
It  is  triangular  in  form  and  faces  the  northeast.  The  Avidth  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on  the 
east  and  west  sides  of  the  entrance  known  as  Bast  Chop  and  West 
Chop,  is  about  IJ  miles;  and  from  a  line  connecting  the  chops  to  the 
narrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  If  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  949  acres,  of  which  some 
6o7  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  sind  fall 
of  the  tide  is  1.7  feet. 

Original  condition, — At  the  mouth  of  theharbor  the  wearing  away  of 
the  chops  by  the  action  of  the  waves  in  storms  had  been  noted  formally 
years.  The  former  site  of  a  light-house  on  West  Chop  had  entirely 
disappeared.  The  debris  was  carried  by  the  current  into  the  harbor, 
where  it  formed  shoals,  which  were  gradually  impairing  the  anchorage 
capacity,  especially  in  the  upper  part  of  the  harbor.  ( For  map  of  harbor 
see  p.  580  of  Annual  lleport  of  1887.) 

Flan  of  improvement, — The  present  approved  project,  that  of  1887, 
as  modified  in  1889,  provides  for  the  protection  of  the  "chops"  (or  head- 
lands).from  erosion,  and  the  intervening  harbor  from  being  filled  by  the 
eroded  material;  the  whole  to  be  done  by  means  of  stone  sea  walls  and 
jetties,  to  be  built  along  the  beach  in  front  of  the  bluffs  at  both  head- 
lands, all  at  a  total  cost  estimated  in  1889  at  $60,000. 

A  description  of  the  work  may  be  found  at  p.  594,  Annual  Report  of 
the  Chief  of  Engineers  for  1882,  p.  577  of  1887,  and  p.  612  of  1889,  and 
a  map  of  the  same  at  p.  812  of  1893. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1888,  $25,000;  1890,  $10,000;  1892,  $7,500.  Total  up 
to  June  30, 1893,  $42,500. 

Amount  expended  and  results  to  June  30,  1893. — The  total  amount 
expended  on  the  present  project  (including  $219,05  outstanding  liabili- 
ties) up  to  June  30, 1893,  was  $35,993.89,  by  which  there  had  been  built 
a  sea  wall  of  450  feet  length,  and  a  jetty  of  50  feet  length,  at  the  East 
Chop;  and  a  sea  wall  of  400  feet  length,  3  jetties  of  from  80  to  296 feet 
length,  a  wharf  and  a  short  breakwater  of  00  feet  length,  at  the  West 
Chop;  completing  about  half  the  needed  work. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$3,420.  Including  $457.12  of  outstanding  liabilities  on  June  30,  1B94, 
the  exi)enses  of  the  year  were  $4,858.74. 

By  letter  from  office  of  Chief  of  Engineers,  dated  August  7,  1893 
(contractor's  time  having  expired),  the  Engineer  officer  was  authorized 
to  continue  with  the  contractor  in  open  market,  at  the  same  rates  as 
those  of  the  original  contract.  Work  was  commenced  by  the  con- 
tractor in  August  and  continued  until  December,  when  stopped  on 
account  of  the  severe  winter  weather;  by  which  608  tons  of  heavy  stone 
and  467  tons  of  light  stone  were  placed  in  position  in  about  800  feet 
length  of  sea  w^alls  and  jetties  at  the  West  Chop,  completing  such  work 
at  this  chop  for  the  present,  and  386  tons  of  heavy  stone  and  215  tons  of 
liglit  stone  were  put  in  position  in  about  600  feet  length  of  sea  wall  and 
jetties  at  the  East  Chop.  Preparations  are  being  made  for  resump- 
tion and  completion  of  work. 

This  work  was  in  the  local  charge  of  Mr.  Edwar(|g^j\r5i^^(5i,s  SttX)er- 
intendent,  with  Mr.  S.  B.  Pendleton  as  inspector.      ^    ^  <^ 
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WorJc  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  completion  of  these  systems  of  jet- 
ties and  sea  avails  at  both  chops. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1895. — It 
is  proposed  to  complete  the  project. 

Yineynrd  Haveu  ie  in  the  Edgartown  collection  district.  Edgartown  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Edgartown  in  the  last  calendar 
year  was  $653.87.  The  nearest  light-houses  are  those  on  East  and  West  Chops.  The 
nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1, 1893,  halan ce  unexpended $6,  725. 16 

J i»ne  30, 1894,  amount  expcn ded  daring  fiscal  year 4,  G20. 67 

July  1, 1894,  halance  unexpended 2, 104. 49 

July  1, 1894,  outstanding  liabilities $457. 12 

July  1, 1894,  amount  covered  by  uncompleted  contracts 977. 60 

1, 43^1. 72 

July  1, 1894,  balance  available 669.77 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 
Amountthatcanbeprofitabl^yexpendedintiscalyearending  Jnne30, 1896    17, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Vineyard  Haven  Harbor,  Massachusetts,  by 
water  during  the  calendar  year  ending  December  31,  1893,  is  estimated  as  follows, 
based  mainly  upon  reports  received  from  Mr.  Edward  C.  Lord,  Vineyard  Haven,  Mass. : 


Cloas  of  goods. 


I  I  I  I 

Exports.   Imports.  I    Total.    .Tonnage. 


Fiah,  oysters,  etc 

Live  stock  and  products. 

Vegetables  and  truck 

Grain  and  foragb 

Rice. 


Tobacco 

Cotton  and  products 

Fertilizers 

Lumber  and  products 

Coal,  minerals,  and  products  . 

Machinery  and  hardware 

General  merchandise 

Sundries 


$30,000 

3,500 

300 


$300 
40,000 

5,000 
45,000 

4,000 
10,000 
10,000 

2.000 
25,000 
40,000 

5,000 

GOO.  000 

10,000 


Total. 


39,800       796,300 


$36,300 

43,  500 

5,300 

45,000 

4,000 

10,000 

.  10,  000 

2,000 

25,000 

40,000 

5,000 

600,000 

10,000 


836, 100 


Tons. 

500 

200 

15 

2,500 

45 

15 

20 

50 

2,500 

8,000 

100 

5,000 

1,500 


20, 445 


Gain  over  1891,  about  4,000  tons,  or  $165,000.  Transportation  lines  established 
daring  the  year,  none. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight  mainly  . . 

Passenger  mamly 

Fishing 

Tugs... 

Pleasure  boats 
Sftil: 

Freight 

Fishing  boats 

Pleasure  boats,  large 

Pleasure  boats,  small 
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c  5. 

IMPROVEMENT   OF  WAREHAM  HARBOR.  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzards  Bay.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading  from 
Buzzards  Bay  to  Wareham,  the  industries  of  which  •  (and  of  several 
towns  in  the  vicinity  with  which  it  is  counected  by  rail)  are  chiefly  the 
manufacture  of  iron,  whose  heavy  materials  and  supplies  must  be 
transported  by  water.  The  commerce  of  Wareham  is  carried  on  in 
sailing  vessels,  which  require  a  wide  channel  suited  to  beating:  across 
the  wind. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach, 
over  which  the  sands  from  the  bay  were  washed  into  the  harbor.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 

Original  condition. — Before  iriiprovement  the  ruling  depth  in  the 
harbor  was  about  7  feet  at  mean  low  water,  and  the  channel  was  nar- 
row and  very  crooked.  Long  Beach,  a  narrow  sand  spit  at  the  mouth 
of  the  harbor,  was  washed  and  abraded  by  the  waves  and  cuiTcnts  at 
high  water,  and  the  material  was  carried  into  and  shoaled  the  channel 
inside. 

Between  1871  and  1875  $40,000  was  appropriated  to  obtain  a  channel 
depth  of  10  feet  in  the  lower  harbor  and  9  feet  in  the  upper  harbor, and 
to  partially  protect  Long  Beach  by  brush  and  stone  work.  This  work 
was  finished  in  1876. 

At  the  adoption  of  the  present  project  the  headland  of  Long  Beach 
was  wearing  off  and  the  adjacent  parts  of  the  channel  and  harbor  were 
shoaling;  tbe  channel  depth  was  limited  to  9  feet  at  low  water,  this 
channel  being  narrow  and  crooked. 

Flan  0/ improvement, — The  present  approved  project,  that  of  1880, 
provides  for  tUe  deepening  and  widening  of  the  channel  from  Buzzes 
Bay  to  Wareham  so  as  to  obtain  9  feet  depth  at  low  water  over  250  feet 
width  from  the  entrance  up  tf)  Barneys  Point,  thence  the  same  depth 
over  350  feet  width  up  to  the  lower  wharves  of  the  city,  and  thence  the 
same  depth  and  from  200  to  100  feet  width  opposite  the  city  front;  and 
for  the  raising  and  protecting  of  Long  Beach  (the  eastern  headland  of 
the  entrance)  so  as  to  prevent  the  erosion  of  this  beach  and  the  shoal- 
ing of  the  adjacent  parts  of  the  channel  and  harbor;  all  at  a  total  cost 
estimated,  in  1887  at  $56,236. 

A  plan  of  the  works  may  be  found  at  p.  586,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  p.  814  of  1893;  and  further  information 
at  p.  553  of  1881,  and  p.  80,  Part  I  of  1882. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1881,  $10,000;  1882,  $5,000;  1884,  $10,000;  1886, 
$15,000 ;  1888,  $4,000 ;  1890,  $5,000 ;  1892,  $7,236.  Total  up  to  June  30, 
1893,  $56,230. 

Amount  expended  and  results  to  June  30 j  1893. — The  total  amount 
expended  on  the  present  project  (including  $952.55  out-standing  liabili- 
ties) up  to  June  30, 1893,  was  $52,192.80,  by  which  the  channel  had  been 
deepened  to  half  width  and  full  depth  of  9  feet  in  its  upper  portion,  and 
to  less  width  in  its  lower  portions;  and  the  sand  spit  had  been  partly 
protected  by  catch-sand  fences  and  brush  and  stone  work. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$5,550.  Including  $66.74  of  outstanding  liabilities  on  June  30,  1894, 
the  expenses  of  the  year  were  $3,635.16. 

During  the  year  the  minor  survey  was  completed.  Dredging  by  the 
Government  plant,  in  progress  at  commencement  of  year,  was  continued 
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until  August  25,  when  stopped  by  exhaustion  of  funds  5  by  which 
35,874  cubic  yards  of  mud,  1,972  yards  of  sand,  stone  and  gravel,  and  4 
cubic  yards  of  bowlders  were  removed  from  6,118  feet  length  and  33  to 
40  feet  width  of  cutting,  and  to  at  least  10  feet  depth  at  low  water. 

Further  dredging  awaits  further  appropriations. 

This  work  was  in  local  charge  of  Mr.  J.  H.  Eostock  as  assistant  engi- 
neer, with  Mr.  G.  Callin  as  overseer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  channel  to  its 
full  width  and  depth  at  its  upper  and  lower  ends. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1895, — It  is 
proposed  to  apply  the  balance  of  funds  on  hand  and  the  next  appropri- 
ation toward  the  completion  of  the  channel. 

Wareham  is  in  tlio  New  Bedford  coUection  district.  New  Bedford  is  the  nearest 
port  af  entry.  Tiio  amount  of  revenue  coUected  at  New  Bedford  in  the  last  calen- 
dar year  was  $192,794.10.  The  nearest  light-houses  are  Bird  Island  and  Wing  Nock 
lights.    The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1, 1893,  balance  unexpended $4, 995.  75 

J une  30, 1894,  amount  expended  during  iiscal  year 4, 520. 97 

July  1, 1894,  balance  unexpended 474.78 

July  1, 1894,  outstanding  liabilities 66. 74 

July  1, 1894,  balance  available 408.04 


COMMERCIAir  STATISTICS. 


The  commerce  arriving  and  leaving  Wareham  Harbor,  Massachusetts,  by  water" 
during  the  calendar  year  ending  December  31,  1893,  is  estimated  as  follows,  based 
maiuly  upon  reports  received  from  Mr.  Alden  Besse,  Wareham,  Mass. : 


Class  of  goods. 


Exports,   i    Iin]>ort8. 


Fisli,  oysters,  shells,  etc  ..., 

Live  stock  and  products 

Vegetables  and  truck 

Grain  and  forage 

Lumber  and  products 

Coal,  minerals,  and  proilucts 

Mactiinery  and  hardware 

General  merchandise 

Sondrics 

Total 


$30,000 

1,000 

240,000 

80.  000 

5,000 

13,  675 

750,  000 

43.000 

6,000 


$8,000 
42,  000 
12,000 

210,  000 
60,000 

515,000 
50,  000 

230,  000 
40,000 


1,167,675  ,  1,167,000 


Total.       Tonnage. 


$38,000 
43,  000 
252, 000 
290, 000 
65,000 
528,  675 
800,  000 
273,  000 
45,000 


2,  334, 675 


Tom. 

8,000 

400 

3,250 

13,000 

3,000 

68,000 

20,000 

1,800 

400 


117, 850 


Gain  over  last  year,  about  2,500  tons ;  transportation  lines  established  during  the 
year,  none. 

The  passage  of  vessels  through  this  waterwa}''  is  estimated  as  follows  (each 
entrance  ancfdeparture  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam: 

Freight  mainly 
Togs 

Barges,  freight.  — 

Soil! 

Freight 

.    Pleacure  boats 


Xum- 
ber. 


30 
40 

18 

150 
200 


Average 
draft. 


Fett. 
8 
10 
10 

12 


Average 
tonnage. 


Tout. 
300 
50 
500 


H€- 


250 


582         REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

C  6. 
IMPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

New  Bedford  Harbor  is  an  estuary  of  Buzzards  Bay  and  is  the  \yoTt 
of  the  cities  of  New  Bedford  and  Fairhaven,  Mass.  Kew  Bedford  is 
an  important  port  of  entry.  It  is  largely  interested  in  manufactures, 
those  of  cotton  predominating,  and  has  an  extensive  commerce  in  addi- 
tion to  its  whale  fislieries.  The  population  of  New  Bedford  and  Fair- 
haven  in  1888  was  about  38,000. 

The  object  of  the  improvement  is  to  provide  a  channel  18  feet  deep 
at  mean  low  water. 

The  mean  rise  and  fall  of  the  tide  is  about  4.2  feet. 

Original  condition. — Before  improvement  the  channel  had  a  nding 
depth  of  about  12 J  feet  at  mean  low  water. 

As  early  as  1839  some  little  dredging  was  done  for  the  improvement 
of  the  harbor.  The  increase  of  depth  obtained,  however,  was  only  2 
feet,  and  the  cut  but  30  feet  wide.  A  survey  of  the  harbor  was  made 
in  1852,  but  a  definite  i)roject  for  its  improvement  was  not  made  until 
1874.  The  project  provided  for  a  channel  200  feet  wide  and  15  feet 
deep  at  mean  low  water  from  the  deep  water  just  above  Palmer  Island 
to  the  wharves  at  New  Bedford.  This  project  was  modified  in  1877, 
increasing  the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1875-'76,  amounting  to  $20,000,  this  project  was  com- 
pleted in  1877.  Since  that  time  vessels  of  larger  draft  have  been 
employed  in  the  harbor,  and  vessels  of  15  feet  draft  not  only  now  touch 
the  bottom  in  this  channel,  but  in  the  channel  below  Palmer  Island,  at 
points  not  included  in  the  former  improvement. 

At  the  adoption  of  the  presenti project  the  channel  was  winding,  and 
only  about  15  feet  deep.  t 

Plan  of  improvement — The  present  approved  project,  that  of  1887, 
provides  for  the  deepening,  widening,  and  straightening  of  the  chan- 
nel from  Buzzards  Bay  to  New  Bedford,  so  as  to  obtain  18  feet  depth 
at  low  water  over  200  feet  width  and  over  its  entire  length;  all  at  a 
total  cost  estimated  in  1887  at  $35,000. 

A  description  of  the  works  may  be  found  at  p.  514,  Annual  Report 
of  the  Chief  of  Engineers  for  1888,  and  a  plan  of  the  same  in  House 
Ex.  Doc.  No.  8G  of  the  Fiftieth  Congress,  first  session;  and  at  p.  816, 
Annual  Report  of  1893. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  In  1888,  $10,000;  1890,  $10,000;  1892,  $7,500;  total 
up  to  June  30,  1893,  $27,500. 

A^notint  expended  and  results  to  June  30,  1893, — The  total  amount 
expended  on  the  present  project  (including  $38.56  outst^anding  liabili- 
ties) up  to  June  30, 1893,  was  $20,302.43,  by  which  the  straight  channel 
had  been  completed  on  its  western  side  to  15  feet  depth  with  80  feet 
width  over  its  entire  length;  and  a  slightly  crooked  channel  of  80  feet 
width  with  18  feet  depth  also  existed  over  the  same  distance,  wander- 
ing a  little  from  tho  projected  channel. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$3,320.  Including  $51.80  outstanding  liabilities  on  June  30, 1894,  the 
expenses  of  the  year  were  $6,508.81. 

By  indorsement  of  August  19, 1893,  the  time  of  commencing  contract 
work  was  extended  until  October  10,  1893,  thus  extending  the  time 
of  completion  until  March  10,  1894.  Dredging  was  commenced  by  the 
contractor  in  October  and  completed  in  December,  1893;  by  which 
30,303  cubic  yards  of  material  was  removed  from  9,380  feet  length  and 
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from  20  to  25  feet  width  of  cuttiug,  and  to  18  feet  depth  at  low  water, 
thus  completing  the  channel  from  deep  water  above  Palmers  Island 
to  the  vicinity  of  the  wharves  of  New  Bedford  and  to  its  full  width  of 
200  feet  and  depth  of  18  feet  at  low  tide,  excepting  for  a  distance  of 
about  150  feet  near  its  eastern  end,  where  the  width  was  175  feet,  and 
excepting  at  a  small  shoal  spot  near  the  western  end,  which  lacked 
about  1  foot  of  the  full  depth.  Authority  was  received  in  February 
for  the  hire  in  open  market  of  from  2,000  to  3,000  cubic  yards  of  addi- 
tional* dredging,  in  order  to  remove  these  few  remaining  shoal  spots; 
and  during  March,  1,108  cubic  yards  of  material  was  excavated  from 
310  feet  length  and  from  25  feet  width  of  cutting,  and  to  18  feet  depth 
at  low  water,  thus  completing  all  work  upon  the  uppermost  reach  of  the 
harbor. 

Further  dredging  awaits  further  appropriations. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assist- 
ant engineer,  with  Mr.  C.  O.  Abel  as  inspector. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  widening  of  the  channel  from  Pal- 
mers Island  to  the  11-foot  bank  and  the  removal  of  a  few  shoal  spots 
between  the  11-foot  bank  and  the  Butler  Flats,  the  southern  end  of 
the  projected  channel. 

Operations  contempJuted  for  the  fiscal  year  ending  June  30,1895. — It  is 
proposed  to  complete  the  project. 

New  Bedford  Harbor  is  in  the  New  Bedford  coUection  district,  and  is  a  port  of 
entry.  The  amount  of  revenue  collected  in  the  last  calender  year  was  $192,794.10. 
The  nearest  light-houses  are  Clark  Point  Light  and  the  lights  in  New  Bedford 
Harbor.    The  nearest  fortification  is  fort  at  Clark  Point,  Mass. 

Money  statement. 

July  1,  1893,  balance  unexpended $7,  236. 13 

June  3iO,  1^94,  amount  expended  during  fiscal  year 6, 555. 57 

July  1,  1894,  balance  unexpended 680. 56 

July  1,  1894,  outstanding  liabilities 51.80 

July  1,  1894,  balance  available 628.76 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  canji>e  profitably  expended  in  fiscal  year  ending  June  30, 1896      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  commerce  arriving  and  leaving  New  Bedford,  Mass.,  by  water  during  the  cal- 
endar year  ending  December  31,  1893,  is  estimated  as  follows,  based  mainly  upon 
reports  received  from  Mr.  James  Taylor,  collector  of  customs.  New  Bedford,  Mass. 


ClaM  of  goods. 


Exports.       Imports. 


Fish,  oystors,  etc •      $215,000 


Live  stock  and  products 
Vesfptiiblcs  and  truck. 

Grain  and  forage 

Tobacco 

Cotton  and  products.. 
Lumber  and  prodacts 


J 


21,000  I 
61,800  I 
2,500  I 
3,000 
4,200 
11,800 
2.000 


Coal,  minerals,    nd    roiUicta 

(;on«rnl  merchandise '    7, 300, 000 

Sundries 


$480,000 


2, 610, 000 
350.000 
1, 800, 000 
3, 000, 000 
1,000,000 


Total.      I  Tonnage. 


$215,000 

21,000 

61,800 

482,500 

3.000 

2, 644,  200 

361,800 

1,  802, 000 

10,  300.  000 

1,  000, 000 


Total 7,621,  iOO  I 


0.270,000  ,  16,891,300         629,355 


Ton*. 

5,500 

200 

650 

21,000 

5 

13,  WO 

2,500 

450. 000 

103. 000 

33.000 
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Gain  over  last  year,  none;  trans2)ort;«tion  lines  established  during  the  year, none 
reported. 

'  The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam : 

Freight  ami  passongor 

Freight  mainly 

PasHeuger  ujaruly 

Tugs 

Ploasuro  boats   

Sail: 

Freight 

Fishing  boats 

IMeaAiire  boats,  large  . . 

Pleasure  boats,  small.. 


Num- 
ber. 


700 
400 
500 
700 
250 

1,600 
550 
400 

1,000 


Average  I  Average 
draft.    ,  tonnage. 


Feet. 


Tom. 


560 


800 
10 


C7. 

IMPROVEMENT  OF  CANAPITSIT  CHANNEL,  MASSACHUSETTS. 

This  water-way  lies  about  20  miles  south  of  New  Bedford,  running 
between  the  islands  of  Cuttyhiink  and  Kashawena,  and  connecting 
the  waters  of  Vineyard  Sound  and  Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  tlie 
use  of  light-draft  sailboats,  and  also  especially  of  the  surf  boats  I  eloug- 
ing  to  the  life-saving  station  of  this  dangerous  locality. 

Original  condition. — Before  improvement  the  sand  shoals,  and  espe- 
cially the  numerous  bowlders,  made  this  passage  specially  dangerous 
to  the  life-saving  station  boats  and  other  shallow-draft  row  and  sail 
boats. 

Pla7i  of  improvement. — The  present  approved  project,  that  of  1891,  pro- 
vides for  the  widening  and  deepening  of  the  present  channel  from  Vine- 
yard Sound  to  the  ocean  between  the  icslands  of  Nashawena  and  Cutty- 
hunk,  Massachusetts,  so  as  to  secure  a  depth  of  6  feet  at  low  water, 
with  a  least  width  of  250  feet  over  its  entire  length,  all  at  a  total  cost 
estimated  in  1893  at  $9,800. 

A  description  of  the  work  may  bo  found  at  p.  615,  Annual  Beportof 
the  Chief  of  Engineers  for  1892,  and  a  plan  of  the  same  in  House  Ex. 
Doc.  No.  59,  of  the  Fifty-second  Congress,  first  session;  and  at  p.  820 
of  Annual  Keport  of  1893;  and  further  special  information  on  p.  820, 
Annual  Keport  of  1893. 

Appropriations. — Upon  the  present  project  only  one  appropriation 
has  been  made,  that  of  1892  for  $4,800. 

Amount  expended  and  results  to  June  30^  1893. — The  total  amount 
expended  on  the  present  project  (including  $2,248.32  of  outstanding  lia- 
bilities) up  to  June  30, 1893,  was  $3,787.80;  by  which  a  channel  of  66 
feet  width  and  about  5  feet  depth  at  low  water  was  cut  entirely  through 
from  Buzzards  Bay  to  Vineyard  Sound. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$760.  Including  $41.01  outstanding  liabilities  en  June  30, 1894,  the 
expenses  of  the  year  were  $933.45. 

In  July  a  final  inspection  was  made  of  the  season's  work,  and  six 
large  bowlders  were  removed  by  60  pounds  dynamite  in  7  charges, 
leaving  nothing  of  these  obstructions  above  the  general  bottom  of  the 
dredged  channel.  Since  then  work  has  been  mainly  that  of  accounts 
and  reports,  and  minor  repair  of  plant. 

Further  dredging  awaits  further  appropriations,  zed  by  V^OOQ IC 
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This  Tvork  lias  been  in  the  local  charge  of  Mr.  J.  n.  Rostock  as  assist- 
ant engineer,  with  Mr.  Theo.  McMahon  as  overseer. 

Work  required  io  complete  the  existing  project, — The  work  yet  to  be 
done  is  to  deepen  the  60  feet  width  channel  by  about  1  foot,  and  the 
remaining  83  to  283  feet  width  of  channel  by  about  2  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1895, — 
It  is  proi)osed  to  complete  the  project. 

Money  statement, 

Jaly  1, 1893,  balance  unexpended $3, 260. 46 

Juno  30, 1894,  amount  expended  during  fiscal  year 3, 140. 76 

July  1, 1894,  balance  unexpended 119. 70 

July  1, 1894,  outstanding  liabilities 41. 01 

July  1, 1894,  balance  available 78.69 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      5,000.00 
Submitted  in  compliance  vrith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Cuttyhunk,  Mass.,  by  water  during  the  calen- 
dar year  ending  December  31,  1893,  is  estimated  as  follows,  based  mainly  upon 
report-a  received  from  Mr.  D.  P.  Bosworth,  keeper  life-saving  station,  Cuttyhunk, 
Mass. 


Class  of  goods. 


I  Exports.    Imports. ,    Total,     i  Toima;rc. 


Fish,  oysters,  etc 

Live  stock  and  products 

Vegetables  and  truck 

Grain  aud  forage 

Tobacco 

Cotton  and  products 

ITertilizera 

Naval  stores 

Lumber  and  products 

Coal,  minerals,  and  prod  uct^}. 

Machinery  and  hardware 

General  merchandise 

Sundries 


Total. 


$15, 000 
C02 
120 


2,500 
000 


Ton*. 


$15, 000 
1.190 

250 

$388 

10 

120 

4 

680 

680 

25 

1.700 

1,700 

2 

400 

400 

1 

60 

60 

2 

600 

600 

2 

845 

845 

70 

350 

350 

50 

200 

200 

2 

22, 500 

25,000 

250 

600 

40 

18.822.1       27,023  |      46,745  \ 


708 


Gain  over  last  year,  about  10  tons,  or  $20,000.  Transportation  lines  established 
dnring  the  year — none  reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Tugs. 

Pleasure  boats 

SaU: 

Fishing  boats 

Pleasure  boats,  large. . 

Pleasure  bents,  small . 
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C  8. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Mass.,  and  empties  in  Mount 
Hope  Bay,  a  i)art  of  Narragansett  Bay.    It  is  about  44  miles  in  length. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  cUaynel 
so  that  vessels  of  11  feet  draft  can  at  high  water  go  up  to  the  city  of 
Taunton,  which  for  its  extensivemanufactures  requires  large  quantities 
of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  articles.  The  rise 
and  fall  of  the  tide  before  improvement  was  5J  feet  at  Dighton  and  3.4 
feet  at  Taunton. 

Original  condition, — In  its  original  condition  the  channel  was  narrow 
and  obstructed  by  bowlders,  and  from  Berkley  bridge  to  Taunton  its 
depth  was  not,  in  places,  more  than  5  feet  at  mean  high  water.  A  ves- 
sel of  30  tons  burden  was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  a  depth  of  9 
feet  at  high  water,  up  to  the  head  of  navigation.  This  work  was  com- 
pleted in  1879.    (See  p.  375,  Annual  Report  of  1880.) 

At  the  adoption  of  the  present  project,  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

Plan  of  improvemeni, — The  present  approved  project,  that  of  1880, 
provides  for  the  widening  and  deepening  of  the  river  so  as  to  secure  a 
channel  of  at  least  12  feet  depth  at  high  water,  with  100  feet'width  from 
its  mouth  up  to  Berkley  bridge  (above  Dighton);  thence  12  feet  depth 
with  80  feet  width  (100  feet  width  at  bends)  up  to  Briggs  Shoal; 
thence  11  feet  depth  with  80  feet  width  up  to  the  ship  yard;  thence  11 
feet  dei)th  with  60  feet  width  up  to  the  Weir  bridge,  Taunton;  all  at  a 
total  cost  estimated  in  1893  at  $125,000. 

A  plan  of  the  works  may  be  found  at  j).  606,  Annual  Report  of  the 
Chiefof  Engineers  for  1884,  and  p.  824of  1893;  and  a  later  more  detailed 
plan  in  House  Ex.  Doc.  No.  86,  of  the  Fiftieth  Congress,  first  session; 
and  further  information  at  p.  373  of  the  Annual  Rei)ort  of  1880,  p.  519 
of  1888,  and  p.  823  of  1893. 

Appropriations, — Upon  the  j)resent  i)roject  appropriations  have  been 
made  as  follows:  1880,  $17,500;  1881,  $25,000;  1882,  $25,000;  1884, 
$26,500 ;  1890,  $7,000 ;  1892,  $7,000.    Total  up  to  June  30, 1893,  $108,000. 

Amount  expended  and  results  to  June  30j  1893, — The  total  amount 
expended  on  the  present  i>roject  (including  $51.01  outstanding  liabilities) 
up  to  June  30, 1893,  was  $107,996.23,  by  which  a  large  part  of  the  i>ro- 
posed  work  had  been.done;  especially  at  the  places  most  complained 
of  by  the  vessels  using  this  river. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$820.  Including  $0.00  outstanding  liabilities  on  June  30,  1884,  the 
expenses  of  the  year  were  $1.88. 

During  the  past  fiscal  year,  general  office  work  and  preparations 
for  future  work. 

Further  dredging  awaits  further  appropriations. 

This  work  was  in  local  charge  of  Mr.  Edward  Parrish,  as  assistant 
engineer. 

Work  required  to  complete  the  existing  project, — There  remain  to  com- 
plete the  existing  project  the  widening  and  deepening  of  the  channel  at 
a  few  i)oints  and  the  removal  of  a  small  amount  of  ledge  rock. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 j  1895. — It 
is  proposed  to  complete  the  project. 
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Taunton  Rirer  is  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Fall  River  in  the  last  calendar 
year  was  $193,992.13.  The  nearest  li^i^ht-hoase  is  the  Borden  Flat  light-house.  The 
nearest  fortification  is  Fort  Adams,  Newport  Harbot,  Rhode  Island. 

Money  statement, 

July  1, 18S3,  balance  unexpended $54. 78 

June  30, 1894,  amount  expended  during  fiscal  year 2. 89 

July  1, 1894,  balance  unexpended 51. 89 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amountthat  canbeprofitably  expended  in  fiscal  yearendingJnnoSO,  1896    17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  ahd  1867  and  of  sundry  civil  act  of  March  3;  1893. 


COMMERCIAL    STATISTICS. 


The  commerce  arriving  and  leaving  Taunton  River,  Massachusetts,  by  w^ter  during 
the  calendar  year  ending  December  31,  1893,  is  estimated  as  follows,  based  mainly 
upon  reports  received  from  Mr.  J.  S.  Burns,  Taunton,  Mass. : 


Class' jf  goods. 


Grain  aod  forage 

Cotton  and  prMlucts 

Lumber  andi^prodncts 

Coal,  minerals,  and  products. 
General  merchandise 


Total. 


Exports. 


$56,0U0 
150,000 


Imports.        Total. 


200,000 


$803,000 
1,312,000 

244,000 
1, 320,  000 

700,000 


$803,000 
1, 312, 000 

300,000 
1, 470,  000 

700,000 


4,379,000       4.585,000 


Tonnage. 


T<m$. 

35,500 

Q,600 

16.000 

289,000 

7,000 


354,100 


Gain  over  last  year,  none.    Transportation  lines  established  during  the  year,  none. 
The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  Teach  entrance 
and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  serTice. 


Steam  tugs — 
Barges,  freight 
Sail,  flight... 


Num- 
ber. 


400 
200 
700 


Axerage 
draft. 


Feet. 

7 
9 
9 


Average 
tonnage. 


Tout. 


50 
500 
200 


IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  Eiver,  an  arm  of 
Providence  River,  extends  from  Providence  to  Pawtucket,  a  city  which 
in  1885  had  a  population  of  about  23,000  and  extensive  manufactures, 
depending  largely  on  water  transportation.  The  mean  rise  and  fall  of 
the  tide  is  about  5  feet. 

Original  condition, — Before  improvement  the  channel  in  the  river 
was  narrow  and  had  a  ruling  depth  of  about  6  feet  at  mean  low  water. 

Between  1867  and  1§82  $52,000  were  appropriated  to  dredge  the  chan- 
nel to  75  feet  width  and  7  feet  depth  at  low  water.  This  work  was  com- 
pleted in  1876. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  7  feet  deep.  ,    ^^^ ,  ^ 
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Plan  of  improvement, — The  present  approved  project,  that  of  1883, 
provides  for  the  deepeiung  of  the  river  so  as  to  secure  a  chaunel  of  at 
least  12  feet  depth  at  low  water,  with  100  feet  width  from  its  mouth  at 
Providence  up  to  opposite  Grant  &  Co.'s  Wharf,  at  Pawtucket,  and 
thence  12  feet  depth  with  40  feet  width  through  a  stone  ledge  for  a  short 
distance  towards  Pawtucket  bridge;  all  at  a  total  cost  estimated  in 
1883  at  $382,500. 

A  plan  of  the  works  may  bo  found  at  page  008,  Annual  lleport  of  the 
Chief  of  Engineers  for  1884,  and  page  830  of  1893. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1884,  $50,000;  1886,  $30,000;  1888,  $35,000;  1890, 
$30,000;  1892,  $35,000.     Total  up  to  June  30, 1893,  $180,000. 

Amount  expended  and  results  to  June  30j  1893. — The  total  amount 
expended  on  the  present  project  (including  $28.34  outstanding  liabili- 
ties) up  to  June  30, 1893,  was  $145,580.11,  by  which  the  shoalest  places 
had  been  improved  and  about  nine-tenths  of  the  needed  work  done, 
securing  a  channel  of  about  12  feet  depth  with  from  40  to  100  feet  width 
(the  greater  portion  being  100  feet  wide)  up  to  above  the  lower  wharves 
of  the  city  of  Pawtucket. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$13,910.  Including  $149.28  outstanding  liabilities  on  June  30, 1894,  the 
expenses  of  the  year  were  $23,545.08. 

Dredging  was  commenced  by  the  contractor  in  August  and  com- 
pleted in  October;  by  which  32,975  cubic  yards  of  the  material  were 
removed  from  9,339  feet  length  and  from  10  to  20  feet  width  of  cut- 
ting and  to  12  feet  at  low  water,  completing  all  contract  work.  In 
October  authority  was  asked  and  received  for  the  hire  in  open  mar- 
ket of  6,000  cubic  yards  of  additional  dredging  in  order  to  complete 
the  work  in  the  manner  provided  for  by  existing  approved  projects, 
and  an  arrangement  was  made  with  Mr.  E.  Brainard,  of  New  York, 
for  such  dredging  at  32  cents  per  cubic  yard,  this  work  (6,0\K)  cubic 
yards)  being  begun  and  completed  in  October.  By  letter  of  the  16th 
September,  1893,  from  the  office  of  the  Chief  of  Engineers,  authority 
was  received  to  allow  the  expenditure  of  about  $4,000  for  blasting 
by  hired  labor  and  purchase  of  materials  in  open  market,  and  under 
this  authority  work  by  the  Government  plant  was  commenced  in  Sep- 
tember and  completed  in  December;  by  which  about  406  tons  of  ledge 
rock  were  removed  from  about  5,000  square  feet  of  ledge  near  the  head 
of  the  river  at  Pawtucket,  increasing  the  depth  to  at  least  3.3  feet  at 
low  water  over  the  entire  ledge  and  about  4  feet  depth  over  all  except 
a  small  area  of  about  25  square  feet.  A  minor  survey  was  made  and  a 
new  project  submitted  and  approved  for  further  rock  excavation  in 
accordance  with  the  original  approved  project.  Bids  were  solicited  for 
the  rock  work,  to  be  opened  in  July,  1894. 

The  contract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  Mr.  0.  O.  Abel  as  inspector;  the  sur- 
vey under  Mr.  J.  H.  Rostock  as  assistant  engineer;  and  the  rock  work 
under  Mr.  Theo.  McMahan  a^  overseer. 

Work  required  to  complete  the  existing  project. — The  work  yet  to  be 
done  is  to  straighten  the  channel  in  its  lower  half  and  to  deepen  the 
channel  through  the  ledge  to  the  full  depth  and  width  of  40  feet 

Operations  contemplated  for  the  fiscal  year  ending  June  30^1895. — ^Itis 
proposed  to  apply  the  balance  of  funds  on  hand  and  the  further 
requested  appropriations  toward  both  the  removal  of  the  led^e  and 
the  straightening  of  tbe  channel  in  its  lower  portions. 
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Pawtucket  iar  in  the  collection  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar 
year  was  $297,534.81.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest 
fortifications  arc  Fort  Adams,  Newport,  R.  I.,  and  tlio  fort  on  Dutch  Island,  Rhode 
Island. 

Money  statement. 

July  1,  1893,  balance  unexpended $34,448.23 

June  30,  1894,  amount  expended  during  fiscal  year 23, 424. 74 

July  1,  1894,  balance  unexpended 11,023.49 

July  1,  1894,  outstanding  liabilities 149.28 

July  1,  1894,  balance  available 10,874.21 

(Amount  (estimated)  required  for  completion  of  existing  project 202,  500. 00 
Amount  that  can  be  proti  tably  expended  in  fiscal  year  ending  J  une  30, 1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  March  8, 1893. 


COMMERCIAL   STATISTICS. 


The  commerce  arriving  and  leaving  Pawtucket  River,  Rhode  Island,  by  water  dur- 
ing the  calendar  year  ending  December  31, 1893,  is  estimated  as  follows,  based  mainly 
upon  reports  recoivod  from  Mr.  George  E.  Newell,  Pawtucket,  R.  1: 


Class  of  goods. 


Cotton  and  products | 

Fertilizers 

Lumber  and  products 

Coal,  minerals,  and  products I 

Sundries 

Total 


Exports. 

Imports. 

Total. 

Tonnage. 

$17.  500 
35,000 

$125, 000 

19,000 

262,000 

850.000 

7,500 

$142, 500 

54,000 

262,  000 

850,400 

15,000 

Tont. 
700 
1,  433 
14.500 

400 
7,500 

108,-000 
2, 000 

CO,  400 

1, 263,  500 

1,323,900 

186,633 

Gain  over  last  year,  none;  transportation  lines  established  during  the  year,  none 
reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam: 

Freight,  mainly 

Passenger,  mainly 

Tugs 

Pleasure  boats 

Barges,  freight 

Sail: 

Freight 

Pleasure  boats,  small . 


Num- 
ber. 

Average 
draft: 

Average 
tonnage. 

500 

Feet. 
10 

Tons. 

300 

500 

800 

480 

75 

11 

800 

C  10. 


IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY, 

RHODE  ISLAND. 

Providence  River  is  an  estuary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  fumisb  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  citv  which 
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had  in  1885  about  125,000  inhabitants,  largely  engaged  in  manniactares, 
and  which  is  also  a  port  of  entry  for  an  extensive  region  of  country,  to 
which  it  is  connected  by  railroads.  The  mean  rise  and  fall  of  the  tide 
is  4.7  feet. 

Original  condition. — Before  the  improvement  of  the  river  was  com- 
menced, in  1853,  many  shoals  obstructed  navigation;  and  at  one  point 
in  the  channel,  a  place  called  The  Crook,  the  available  low- water  depth 
was  but  4J  feet. 

Between  1852  and  1873,  $56,500  was  appropriated  to  secure  depths 
of  first  9  and  then  12  feet  at  low  water.  This  work  was  finished  in 
1873. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to 
12  feet  depth,  and  the  anchorage  areas  were  much  too  small  and  shal- 
low for  the  craft  seeking  them. 

Plan  of  improvement, — Tlie  present  approved  project,  that  of  1878,  as 
modified  in  1882,  provides  for  the  deepening  of  the  river  and  the  deep- 
ening and  widening  of  its  anchorage  basins,  so  as  to  secure  a  channel 
of  at  least  25  feet  depth  at  low  water  with  300  feet  width  from  the  deep 
water  of  Narragausett  Bay  up  to  Providence,  E.  I.,  and  so  as  to  secure 
anchorage  basins  of  20  feet  depth  with  600  feet  width,  18  feet  depth 
with  725  feet  width,  12  feet  depth  with  940  feet  width,  and  6  feet  depth 
with  1,060  feet  width  from  Fox  to  Field  Point;  all  at  a  tofcil  cost  esti- 
mated in  1882  at  $675,000. 

A  plan  of  the  works  may  be  found  at  p.  622,  Annual  Report  of  the 
Chief  of  Engineers  for  1884,  and  p.  830  of  1893;  and  farther  si^ecial 
information  at  p.  235  of  1878  and  p.  557  of  1882. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with 
enlargements  at  the  angles),  with  a  view  to  their  being  lighted  later  by 
range  or  leading  lights,  such  as  are  used  in  similar  cases  in  Chesapeake 
Bay,  Delaware  River,  and  other  localities,  if  it  should  be  found  neces- 
sary. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1878,  $50,000;  1879,  $60,000;  1880,  $60,000;  1881, 
$60,000;  1882,  $125,000;  1884,  $85,000;  1886,  $30,000;  1888,  $40,000; 
1890,  $50,000;  1892,  $50,000.    Total  up  to  June  30, 1893,  $610,000. 

Amount  expended  and  results  to  June  30j  1893. — The  total  amount 
expended  on  the  present  project  (including  $6,433.64  outstanding  lia- 
bilities) up  to  June  30, 1893,  was  $570,531.92,  by  which  all  the  25-feet- 
depth  channels,  most  of  the  20-feetdepth  anchorages,  and  a  part  of  the 
18-feet- depth  anchorages  had  been  dredged,  this  being  about  five-sixths 
of  all  the  proposed  work. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant^ 
$24,210.  Including  $1,102.49  outstanding  liabilities  on  June  30,  1894, 
the  expenses  of  the  year  were  $38,027.53. 

Upon  application  of  the  contractor,  approved  by  Department 
indorsement  of  March  8,  the  time  of  completing  contract  was  extended 
t6  June  15,  1894;  all  extra  expense  due  to  this  extension  to  be  paid 
by  the  contractor.  Dredging  in  progress  at  commencement  of  year 
was  continued  by  the  contractor  (temporarly  suspended  on  Decem- 
ber 25  and  resumed  on  April  6),  and  finally  finished  on  May  14;  by 
which  276,474  cubic  yards  of  mud  were  removed  from  31,126  feet 
length  and  20  to  60  feet  width  of  cutting;  completing  all  the  C  to  20 
feet  depth  -anchorage  areas  of  the  Fields  Point  and  Sassafras  Point 
reaches,  excepting  a  small  amount  of  supposed  ledge  rock  uncovered 
n  dredging  on  the  east  side  of  the  Fields  Point  Reach.    Work  by  the 
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Government  force  and  plant  was  commenced  on  June  15  and  completed 
on  June  25,  by  which  900  square  yards  area  of  rock  bowlders  and  clay 
were  blasted  (using  202  pounds  dynamite)  and  scattered,  so  as  to  leave 
the  anchorage  basins  everywhere  of  full  depths  and  widths.  A  channel 
survey  was  made  from  the  mouth  of  Pawtucket  (Seekonk)  River  at  Fox 
Point  down  to  and  including  the  Pawtuxet  Reach  at  Sabine  Point. 

Farther  dredging  awaits  farther  ai)propriations. 

The  contract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  Mr.  J.  F.  Parks  as  inspector;  the  sur- 
veys were  under  Mr.  J.  H.  Rostock  as  assistant  engineer,  and  the  rock 
removal  under  overseer  Theo.  McMahan. 

^yorlc  required  to  complete  the  existing  project. — There  is  required  for 
the  completion  of  the  existing  project  the  removal  of  a  few  shoaled 
I)ortions  of  the  25-feet-depth  channel. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1895, — It 
is  proposed  to  complete  the  i)roject. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar  year  was 
$297^534.81.  The  nearest  light-houses  are  the  6  light-houses  in  Providence  Kiver. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  B.  I. 

Money  statement, 

July  1, 1893,  balance  unexpended $45,  901. 72 

June  30, 1894,  amount  expended  during  fiscal  year 43,  358.  68 

July  1, 1894,  balance  unexpended 2, 543. 04 

July  1,  1894,  outstanding  liabilities 1, 102. 49 

July  1, 1894,  balance  available 1, 440. 55 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30,1896    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Providence  River,  Rhode  Island,  by  water 
during  the  calendar  year  ending  December  31, 1893,  is  estimated  as  follows,  based 
mainly  upon  reports  received  from  Mr.  F.  P.  Little,  secretary  of  the  Board  of  Trade, 
Providence,  R.  I. :  ' 


Class  of  goods. 


Cotton  and  products 

3*ertilizers 

Lumber  and  products 

Coal, minerals,  and  products. 

General  merchandise 

Sundries 


Total  . 


Exports. 


$17,500 
35,000 


12, 000, 000 
7,500 


12,  060, 000 


Imports. 


$125,000 

19,000 

484,500 

3,000,000 

14, 000, 000 

7,500 


Total, 


$142, 500 

54,000 

484.500 

3, 000, 000 

26, 000, 000 

15,000 


17,636,000     29,696,000 


Tonuage. 


Tons. 

700 

1,400 

46.000 

600.000 

521. 000 

2.000 


1. 171, 100 


Gain  over  last  year,  none ;  transportation  lines  established  during  the  year,  none 
reported. 
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The  passage  of  vessels  through  this    waterway  is   estimated  as  follows   (each 
entrance  and  departure  together  being  counted  as  one  passage) : 


Cliarartor  or  class  of  scrrice. 


Num- 
ber. 


Averago  |  Arera^ 
draft.     >  tonnage. 


Steam : 

Freiglit  nnil  pnsscn  r*cr , 1. 000 


Freight  mainly. 
Pa8Henger  maluly. 

Fishing 

Tujjs . 


Pleasnre  boats 

Barges :  Freight 

Freight 

Pleasure  boats,  large  . 
Pleasure  boatM,  small. 


Ftet. 

1.000 

18 

1,400 

20 

1,000 

7 

eoo 

3 

6,000 

7 

1,500 

5 

800 

15 

3.000 

15 

300 

7 

2,000 

' 

Tom. 

450 

G09 

SOO 

10 

150 

SO 

1,000 

400 
40 

7 


C  II, 


REMOVAL    OF    GREEN    JACKET    SHOAL,    PROVIDENCE     RIVER,    RHODE 

ISLAND. 

Green  Jacket  Sboal  is  that  part  of  Providence  River  which  lies  off 
the  wharves  on  tlie  south  front  of  the  city,  being  an  important  part  of 
the  harbor  for  anchorage  purposes. 

Original  condition. — That  part  of  the  harbor  in  which  the  shoal  is 
located  is  about  2,000  feet  long  by  from  COO  to  1,200  feet  wide;  and  of 
this  area  the  shoal  occupied  about  30  acres,  that  i)art  of  it  which  was 
included  between  the  15-foot  curves  measuring  about  18  acres.  There 
were  channels  on  either  side  of  the  shoal  between  it  and  the  harbor 
lines,  having  at  mean  low  water  a  width  of  300  feet  and  a  depth  of  20 
feet  on  the  north  side,  and  a  width  varying  from  50  to  100  feet  and  a 
depth  of  about  15  feet  on  the  south  side.  The  water  on  the  summit  of 
the  shoal  was  only  1  foot  deep. 

Flan  of  improvement — The  present  approved  project,  that  of  1885, 
provides  for  the  removal  to  25  feet  depth  at  low  water  of  a  middle- 
ground  shoal  of  about  30  acres  area  in  Providence  liiver  opposite  the 
city,  the  portion  to  be  removed  to  be  at  least  200  feet  distant  from  the 
harbor  lines  of  the  city;  all  at  a  total  cost  estimated  in  1885  at 
$112,340. 

A  plan  of  the  works  may  be  found  at  p.  598,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  pp.  830  and  832  of  1893. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1886,  $26,250;  1888,  $28,000;  1890,  $25,000;  1892, 
$10,000.    Total  up  to  June  30,  1893,  $89,250. 

Amount  expended  and  results  to  Jtine  30j  1893. — The  total  amoant 
expended  on  the  present  project  (including  $20.40  outstanding  liabili- 
ties) up  to  June  30,  1893,  was  $79,594.77,  by  which  18  acres  (out  of  the 
original  30)  hjid  been  removed  to  a  depth  of  25  feet  at  mean  low  water, 
along  the  northern  and  western  sides  of  the  shoal,  making  an  impor- 
tant addition  to  the  anchorage  facilities  of  the  harbor. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$7,820.  Including  $18.06  of  outstanding  liabilities  on  June  30,  1894, 
the  expenses  of  the  year  were  $9,190.91. 

Dredging  was  commenced  by  the  contractor  in  November  and  com- 
pleted in  January;  by  which  65,272  cubic  yards  of  material  were 
removed  from  2,652  feet  length  and  from  50  feet  width  of  cutting,  and 
to  25  feet  depth  at  low  water  across  the  north  and  northwest  side  of 
the  shoal,  thus  completing  all  contract  work  smcj^^l^a^iji^^j^^k^  feet 
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depth  all  over  the  central  portions  of  the  Bhoal,  and  about  20  feet  depth 
in  the  main  channel  way. 

Further  dredging  awaits  further  appropriations. 

The  contract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  Mr.  J.  F.  Parks  as  inspector^  and  the 
surveys  under  Mr.  J.  IF.  Kostock  as  assistant  engineer. 

Work  required  to  complete  the  existinr/  project, — The  work  required  to 
complete  the  existing  i)roject  is  the  further  deepening  of  the  entire  area 
to  its  full  depth  of  25  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 189 j, — It  is 
proposed  to  complete  tlie  project. 

Greou  .Jacket  Shoal  is  in  tlio  coHection  district  of  I^ovidenco,  which  is  a  port  of 
entry.  The  amount  of  revenue  coHected  at  Providence  during  the  last  calendar 
year  was  $297,534.81.  The  nearest  li<;ht-honsc8  arc  the  six  light-houses  in  Provi- 
dence River.  The  nearest  fortifications  are  Fort  Adams.  K.  I.,  and  the  fort  on  Dutch 
Island,  Khode  Island. 

Monet/  statement. 

July  1,1893,  balance  unexpended $9,675.63 

June  30, 1894,  amount  expended  during  fiscal  year 9, 192. 65 

July  1, 1894,  balance  unexpended 482. 98 

July  1, 1894,  outstanding  liabilities 18.66 

July  1, 1894,  balimce  available 464.32 

{Amount  (estimated)  required  for  completion  of  existing  project 23, 096. 00 
Amountthatcanbonrofitably  expended  in  fiscal  year  ending  June  30, 18S6    23, 096. 00 
Submitted  in  compnanco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


C  12. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

Q'liis  harbor  is  at  the  main  entrance  to  Xarragansett  Bay.  This  bay 
during  tlio  summer  and  winter  constitutes  a  harbor  of  refuge  for  our 
European  and  coastwise  commerce  quite  equal  in  every  respect  to  that 
of  New  York  Bay,  and  even  more  accessible.  The  objects  of  the  im- 
provement are  to  widen  and  deepen  the  southern  (the  main)  entrance 
to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking  refuge  in 
storms  by  increasing  the  area  and  depth  of  the  anchorage  within  it. 
The  mean  rise  and  fall  of  the  tide  is  about  33  feet. 

Original  condition. — Before  improvement  the  capacity  of  the  inner 
harbor  was  limited  by  shoals,  and  it  was  not  sufficient  for  the  vessels 
seeking  it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island;  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet 

Between  1873  and  1875,  $28,500  was  appropriated  to  dredge  a  12-foot 
channel  up  to  the  city  wharves  and  build  a  small  jetty  to  arrest  the 
flow  of  sand  into  the  main  channel  and  harbor,  and  to  protect  the 
western  face  of  Goat  Island.  (See  p.  29  of  Annual  Ileport  of  1873.) 
This  work  was  completed  in  187C. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  too  small  for  the  craft 
seeking  harborage  at  this  place  during  the  summer  and  all  the  year 
during  storms. 

JPlan  of  improvement. — The  present  approved  project,  thi^of^S 
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as  modified  in  1882,  1883,  1884,  and  1890,  provides  for  the  widening  and 
deepening  of  the  channel  from  Narragansett  Bay  into  Newport,  so  as 
to  secnie  15  feet  depth  at  low  water,  with  at  least  750  feet  width;  for 
the  extension  of  the  13-foot-depth  and  10-foot-depth  anchorage  basins; 
for  the  partial  cutting  oflF  of  the  shoal  spit  at  the  southern  end  of  Goat 
Island,  and  for  the  construction  of  jetties  on  the  western  shore  of  Goat 
Island,  so  as  to  protect  the  end  of  this  island  from  erosion,  and  to  pre- 
vent the  drift  of  sand,  etc.,  around  the  island  into  the  adjacent  parts 
of  the  channel  and  harbor;  all  at  a  total  cost  estimated  in  1890  at 
8150,200. 

A  plan  of  the  work  may  be  found  at  p.  004,  Annual  Heport  of  the 
Chief  of  Engineers  for  1885,  and  p.  838  of  1893  j  and  further  details  at 
p.  502  of  1881,  p.  501  of  1882,  p.  494  of  1883,  p.  024  of  1884,  p.  73Gof 
1891,  and  p.  027  of  1892. 

A2)pyopri((tions, — Upon  the  present  project  api)ropriations  have  been 
made  as  follows:  1881,  825,000;  1882,  820,000;  1884,  $20,000;  188?, 
815,000;  1888,  ^12,000;  1890,  812,500;  1892,  825,000;  total  up  to  Jnue 
30,  1893,  8129,500. 

Amount  expended  and  results  to  June  30,  1S93. — The  total  amount 
expended  on  the  present  project  (including  831.08  outstanding  habili- 
ties)  up  to  June  30,  1893,  was  8105,174.71,  by  which  the  15-foot-deptli 
channels  and  13-foot-depth  anchorage  basins  had  been  dredged,  and  one 
jetty,  133  feet  long,  had  been  built  westward  from  Goat  Island. 

Operations  during  the  past  fiscal  year, — A^alue  of  United  Stjites  plant, 
82,750.  Including  832.28  outstanding  liabilities  on  June  30,  1891,  the 
expenses  of  the  year  were  822,410.04. 

By  Depariment  indorsement  of  November  21,  the  time  of  completing 
contract  was  extended  to  March  1,  1894;  all  extra  expense  due  to  this 
extension  to  be  paid  by  the  contractor.  Dredging,  in  progress  at  com- 
mencement of  year,  was  continued  by  the  contractor  and  completed 
in  February;  by  which  147,325  cubic  yards  of  material  were  removed 
from  18,045  feet  length  and  from  10  to  30  feet  width  of  cutting  ami  to 
15  feet  depth  at  low  water  across  the  southern  end  of  the  shoal  spit 
at  the  soutliern  end  of  Goat  IsLind,  thus  completing  all  contract  work. 
By  I>ei)artment  telegram  of  February  10,  1894,  authority  was  received 
for  the  hire  in  open  market  of  about  4,000  cubic  yards  (8500)  of  addi- 
tional dredging  under  existing  approved  projects;  and  under  this 
authority  and  during  February  3,415  more  cubic  yards  of  nmd  and 
sand,  and  1,134  cubic  yards  of  bowlders  were  removed  from  Goat 
Island  Spit,  thus  completing  all  needed  work  on  this  spit.  The  old 
pile  dolphin  marking  the  former  end  of  the  Goat  Island  Spit  was 
removed  and  a  new  pile  dolphin  built  in  February  to  mark  the  new 
end  of  this  island.  An  electric  light  is  now  maintained  on  this  dolphin 
by  means  of  the  electric  plant  of  the  U.  S.  Naval  torpedo  station. 

By  indorsement  of  March  19,  from  the  oihce  of  the  Chief  of  Engi- 
neers, authority  was  rec^eived  to  dredge  (by  hire  in  open  market)  about 
1,000  cubic  yards  of  material  from  the  main  channel,  dredged  in  1S84 
and  1880,  where  several  small  shoal  si>ot8  have  been  recently  fouud, 
and  an  agreement  was  made  with  the  former  contractor  to  do  this  work 
at  25  cents  per  cubic  yard.  As  soon  as  this  small  amount  of  dredging 
shall  be  done  further  dredging  will  await  further  appropriations. 

This  work  was  under  tlie  local  charge  of  Mr.  Edward  Parrish,  as 
assistant  engineer,  with  Mr.  B.  II.  Hooper  as  inspector. 

Work  required  to  vomphie  the  existing  project, — The  work  required  to 
complete  the  existing  ])roJectis  the  excavation  of  the  10-foot  anchorage 
area  within  the  harbor  and  the  building  of  additional  jetties  outside  of 
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Goat  Island,  whenever  they  may  be  required  to  arrest  the  drift  of  littoral 
sand  and  gravel  into  the  harbor  entrance. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  i<9,95.— It 
is  proposed  to  complete  the  existing  project. 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entrj-.  The 
amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $1,760.53. 
The  nearest  Jight-houses  are  Lime  Bock  and  Newport  (Goat  IslaDd)  lights.  Tlie 
nearest  fortification  is  Fort  Adams,  Newport,  R.  I. 

Money  statement, 

July  1,  1893,  balance  unexpended $24,  3.56. 97 

June  30,  1894,  amount  expended  during  fiscal  year 22,  410. 04 

July  1,  1894,  balance  unexpended 1,  940. 93 

July  1 1894,  outstanding  liabilities $32. 28 

July  1,  1894,  amount  covered  by  uncompleted  contracts 400.  00 

432.28 

July  1,  1894,  balance  available 1, 508. 65 

{Amount  (estimated)  required  for  completion  of  existing  project 26,  700. 00 
Amountthatcanbeprotitably  expended  in  fiscal  year  ending  Juno  30, 1896    26,  700. 00 
Submitted  in  compli|ince  with  requirements  of  sections  2  of  river  and 
■    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


ITie  commerce  arriving  and  leaving  Newport  Harbor,  Rhode  Island,  by  water  dur- 
ing the  calendar  year  ending  December  31, 1893,  is  estimated  as  follows,  based  mainly 
upon  reports  received  from  many  and  various  parties,  and  from  Mr.  Martin  H.  Ball, 
deputy  collector  of  customs,  Newport,  R.  I. 


Class  of  Goods. 


Fish,  oysters,  et<j 

Live  sti>ck  and  products 

Vegetables  and  truck 

Grain  and  forage 

Tobacco 

Cotton  and  products 

Fertilizers 

Lumbei  and  product.^ 

Coal,  minerals,  and  products  . 

Machinery  and  hardware 

General  merchandise 

Sundries 


Total . 


Exports. 


$15,000 


500.000 
100,000 


615. 000 


Imports. 


$12, 000 
8,000 
40,000 
35,000 
25,  000 
30,000 
50,000 

140,000 

448,000 

17,000 

,  000,  000 

200,000 


Total.        Tonnugo. 


2,  Oil,  000 


$•^7, 000 
8,000 
40,  000 
35,000 
25,  000 
.30,  000 
50.000 

140,  000 

448,  000 

17.000 

1, 500,  000 

300,000 


long. 

500 

70 

400 

2,000 

25 

150 

1,400 

10,500 

95, 500 

425 

15,000 

3,000 


2,626,000  1      128.970 


Gain  over  last  year,  nothing  special.  Transportation  lines  established  during  the 
year,  none  reported. 

The  passage  of  vessels  tlirongh  this  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  being  counted  as'oue  passage)  : 


Character  or  class  of  service. 


I  Num-  I  Average  ,  Average 
'    ber.    I    draft.    ■  tonnage. 


Steam:.  ^^       ,                                                                                                   ,  ,  Feet.          Tout. 

Freight  and  passenger i  90o  12            1.500 

Freight  mainly i  300  10  ,          i,ooo 

Passenger  mainly '  3.()C0  8               3U0 

Tugs 800  7                  8) 

Pleasure  boats 1,000  5                 5 J 

Barges,  freight I  200  1             12               250 

Sail;                                                                                                                            I  ; 

Freight 1,000  '             10 

Fishing  boats '  .')00  |               6  ' 

Pleasure  boats,  large ,  1.000  4 

Pleasure  boats,  aujall 2,  500  1    ,      ^-.2^^^.^ 
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C  13. 

HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  E.  L, 
and  marks  the  southwesrern  entrance  to  Narragansett  Bay. 

OHfjinal  condition. — Its  shores  are  covered  with  bowlders,  and  a  num- 
ber of  wrecks  are  scattered  along  the  beach  on  each  side  of  the  point, 
A  long  ledge,  known  as  Squid  Ledge,  extends  for  nearly  a  mile  iu  a 
south  by  easterly  direction  about  1 J  miles  west  of  the  point. 

At  the  adoption  of  the  present  project  this  point  was  a  si)eci8dly 
dangerous  place  for  boats  and  tows  to  pass  during  storms  and  even 
ordinarily  bad  weather. 

Flan  of  improvement, — The  i^resent  approved  project,  that  of  1889, 
provides  for  the  construction  of  a  national  harbor  of  refuge  nearly  a 
mile  square  at  this  point  by  means  of  stone  breakwaters,  planned  so 
as  to  give  protection  against  easterly,  southerly,  and  westerly  storms^ 
the  mainland  itself  forming  a  protection  on  the  north 5  all  at  a  total 
cost  estimated  in  1889  at  $1,250,000. 

By  the  act  of  July  13, 1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project  on  the  basis 
of  the  above-estimated  total  cost,  the  work  to  be  paid  for  as  appropri- 
ations may  from  time  to  time  be  made  by  law. 

A  description  of  the  works  may  be  found  at  page  595,  Annual  Keport 
of  the  Cliief  of  Engineers  for  1890,  and  a  general  plan  of  the  same  in 
House  Ex.  Doc.  No.  GO,  of  the  Fifty-first  Congress,  first  session,  and 
p.  810  of  1893. 

Approirriations. — Upon  the  present  projects  appropriations  have  been 
made  as  follows:  1890,  $75,000;  1892,  $75,000;  1893,  §100,000;  total 
up  to  June  30,  1893,  $250,000. 

Amount  expended  and  results  to  June  30 j  1893, — The  total  amount 
expended  on  the  present  project  (including  $616.40  outstanding  liabili- 
ties) up  to  June  30,  1893,  was  $75,964.06,  by  which  a  quarry  was 
opened  and  quarry  and  floating  plant  built;  the  breakwater  had  been 
commenced  at  its  center,  about  200  feet  length  raised  to  about  low  level, 
and  a  beacon  light  established  thereon. 

Operations  during  the  past  fiscal  year. — Yalue  of  United  States  plant, 
$13,330.  Including  835,482.28  outstanding  liabilities  on  June  30, 1894, 
the  exiienses  of  the  year  were  $122,788.40. 

Stone  work  was  commenced  by  the  contractor  in  August  and  con- 
tinued up  to  the  end  of  the  year,  by  which  92,939  tons  of  stone  was 
placed  on  the  west  and  south  wings  of  the  breakwater,  by  which  it 
was  extended  to  a  total  length  of  about  3,000  feet  on  "he  bottom  and 
about  1,000  feet  at  low- water  level. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Mr.  John  A.  Dill  as  inspector. 

Worli  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  extension  of  the  breakwater. 

Operations  contemplated  for  the  fiscal  year  ending  June  30j  1895. — Itis 
proposed  to  apply  the  balance  on  hand  and  the  next  appropriation  to 
continuing  the  construction  of  the  breakwaters. 

roiut  Judith  is  in  the  conection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $1,760.53. 
The  nojiiest  lijrht-hoHse  is  Point  Judith  Light.  The  nearest  fortiii cation  is  the  fort 
on  Dutch  Island,  Khode  Island. 
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Money  statement, 

July  1,1893,  balance  unexpended $174,652.40 

June  30, 1894,  amount  expended  during  fiscal  year 87, 922. 58 

July  1, 1894,  balance  unexpended 86,729.82 

July  1, 1894,  outstanding  liabilities $35,  482. 28 

July  1, 189-4,  amount  covered  by  uncompleted  contracts 45, 154. 51 

80, 636. 79 

July  1, 1894,  balance  available 


6, 093. 03 


Amount  (estimated)  required  for  completion  of  existing  project 1,  000,  COO.  00 

Amount  that  can  be  profitably  expended  in  fiscal  j^ear  ending  June  30, 

1896 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


The  number  of  vessels  passing  Point  Judith,  R.  I.,  during  the  calendar  year  ending 
December  31,  1893,  is  estimated  as  follows,  basedmainly  on  reports  received  from  Mr. 
Asa  Church,  keeper  Point  Judith  Life-Saving  Station,  Khodo  Island; 


('Imractcr  or  class  of  aorvice. 


St4>ainer8  (freight,  flah,  and  pnBBcngor) 

Yachts  (atcani  and  sail) 

Schoouera  (2,  3,  and  4  maata) 

Shipa  (barka  and  barkcntines) 

Briga  and  brigantiuea 

Sloops 

Bargt'8 

Total 


Avorago 

Num. 

approxi- 

Total ton- 

ber. 

mate  ton- 
nage. 

nago. 

Grs.  tons. 

Grs.  toils. 

12, 000 

500 

6, 000,  000 

7,000 

100 

700,  000 

34,000 

600 

20,  40U,  000 

200 

900 

180, 000 

200 

300 

60,000 

2,000 

20 

40,000 

0,600 

300 

2, 880,  000 

65,000 

'    30,260,006- 

C  14. 

HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  part  of  the  State  of  Rhode  Island  5  is  14  miles  east  of 
Montank  Point,  the  eastern  end  of  Lo?ig  Island,  and  is  about  10  miles 
from  the  nearest  point  of  the  mainland.  Besides  supplying  tlio  wants 
of  the  mackerel-fishing  fleet  and  the  general  coast  navigation  the  island 
is  an  important  i)oint  on  our  shores  for  ocean  navigation.  It  has  a  sig- 
nal station  connected  by  submarine  telegraph  with  the  mainland. 
Vessels  are  i)assing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance.  The  objectof  tlie  improve- 
ment is  to  furnish  a  harbor  of  refuge  for  medium-draft  vessels  engaged 
in  foreign  and  coastwise  commerce.  The  mean  rise  and  fall  of  the  tide 
is  about  3  feet. 

Original  condition. — Before  the  construction  of  the  present  harbor 
of  refuge  Block  Island  had  no  harbor  which  afforded  protection  for 
decked  vessels.  The  only  (mes  used  were  open  boats,  which,  on  the 
api)roach  of  storms,  were  hauled  up  on  the  beach  by  oxen.  The  largest 
of  these  boats  were  of  about  10  tons  burden. 

Between  1870  and  1870  8285,000  was  appropriated  to  build  a  break- 
water for  a  harbor  of  medium-draft  vessels.  This  work,  including  an 
inner  harbor  of  7  feet  depth  for  temporary  use  of  the^|Gr0Vj^r|jm^^^[^t, 
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was  completed  in  1878.     (See  p.  202  of  Annual  Report  of  1877  and 
p.  313  of  1879.) 

In  1880  $6,000  was  appropriated  for  dredging  the  inner  basin  to  9 
feet  deptb.  This  work  was  comx)leted  in  1881.  (See  p.  390  of  Annual 
Report  of  1880  and  p.  563  of  1881.) 

In  1882  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
side  of  the  inner  basin  and  protecting  the  cliflfs  on  east  side  of  break- 
water. (See  p.  563  of  Annual  Report  of  1882.)  This  work  was  com- 
pleted in  1884. 

In  1881  $15,000  was  appropriated  for  additions  to  the  old  breakwater. 
(See  p.  628  of  Annual  Report  of  1884.)  This  money  was  spent  in 
1884-'85  in  partially  closing  a  gap  in  this  old  breakwater. 

At  the  adoption  of  the  x)i'esent  project  this  harbor  was  neither  large 
enongh  nor  well  enough  protected  for  theproper  harbor  age  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather. 

Plan  of  improvement, — The  present  approved  project,  that  of  1884,a8 
modified  in  1888,  i)rovides  for  theconstruccion  of  a  harbor  of  refuge  on 
the  eastern  side  of  the  island,  consisting  of  an  enlarged  inner  harbor 
(or  basin)  for  small  A^essels  and  an  exterior  harbor  for  large  ones.  The 
basin  was  to  be  about  800  feet  square  and  completely  inclosed  except  at 
its  100-feet  wide  entrance.  The  exterior  harbor  was  already  formed  by 
an  old  breakwater  on  the  east  and  the  adjacent  shore  on  the  south  and 
west,  but  an  old  gap  near  the  end  of  this  breakwater  was  to  be  filled 
uj).  The  project  covers  the  construction  of  the  stone  sea  walls  of  the 
enlarged  inner  harbor  (846,000),  the  repair  of  the  old  breakwater 
(624,000),  and  a  little  dredging  ($5,000)  along  the  western  side  of  the 
old  breakwater  and  also  inside  the  harbor;  all  at  a  total  cost  estimated 
in  1888  at  $75,000. 

A  plan  of  the  works  may  be  found  at  p.  612,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  p.  844  of  1893;  and  further  details  at 
pp.  609  and  613  of  1885  and  p.  506  of  1888. 

Appropriations, — Upon  the  present  project  appropriations  hjivebeen 
made  as  follows:  1886,  $20,000;  1888,  $15,000;  1890,  $15,000;  1802, 
$24,000.    Total  up  to  Jnne  30,  1893,  $74,000. 

Amount  expended  and  results  to  June  30,  1893, — The  total  amount 
expended  on  the  present  project  (including  $2,959.72  outstanding  lia- 
bilities) up  to  June  30,  1893,  was  $54,581.50,  by  which  the  gap  in  the 
old  breakwater  liad  been  tilled  up  so  as  \^  make  the  breakwater  of 
1,900  feet  total  length;  the  north  sea  wall  had  been  built  to  170 feet 
length  with  full  height;  then  came  a  gap  of  190  feet  length;  then  130 
feet  length  to  full  height,  then  100  feet  length  to  high-water  level,  tliea 
150  feet  length  to  low-water  level,  and  the  west  sea  wall  had  been 
started  50  feet  at  its  shore  end.' 

Operations  during  the  past  fiseal  ,?/cflr.-- Value  of  the  United  States 
plant,  $2,400.  Including  $422.82  outstanding  liabilities  on  June  30, 
1894,  the  expenses  of  the  year  were  $17,355.76. 

Stonework,  in  progress  at  the  commencement  of  the  yOar,  was  con- 
tinued by  the  contractor,  and  5,312  tons  of  stone  (making  6,309  tons 
under  the  present  contract)  were  put  in  position  in  the  harbor  walls, 
and  38  piles  for  the  wooden  fender  piers  were  driven  in  place  and 
capped,  liy  letters  of  the  Chief  of  Engineers  of  September  22,  Novem- 
ber 17,  and  December  9,  1894,  the  time  of  completion  was  extended 
to  January  10, 1894.  All  contract  work  was  finished  on  December  10, 
the  contractor  not  finding  it  necessary  to  make  use  of  tlie  last  exten- 
sion of  time  granted  him.  In  October  authority  was  asked  and  received 
for  the  purchase  in  open  market  of  from  400  to  500  extrsj^^^c^^ f^'  stone 


APPENDIX   C REPORT   OF    CAPTAIN   BIXBY.  599 

(about  $1,000  worth)  in  order  to  complete  the  sea  walls  iii  the  manner 
provided  for  by  the  existiuir  approved  projects,  and  an  agreement  was 
made  witli  the  present  contractor  for  the  delivery  of  this  extra  stone 
at  contract  rates.  Under  this  agreement  442  tons  of  stone  were  put 
in  position  in  the  harbor  walls  during  October  and  Xovember,  thus 
completing  all  stonework.  During  July  and  August,  1893,  the  Grovcru- 
ment  plant  removed  a  dangerous  bowlder  from  inside  the  harbor  and 
4,452  cubic  yards  of  hard  sand  to  a  depth  of  12  feet  at  low  water  from 
the  shoaled  entrance  to  the  enlarged  inner  harbor  and  960  cubic  yards 
soft  mud  to  a  depth  of  10  feet  at  low  water  from  the  shoaled  entrance 
to  the  smaller  inner  harbor.  During  May  and  June,  1894,  the  Govern- 
ment plant  also  removed  about  1,013.5  tons  of  bowlders  from  the  old 
stone  jetty  in  the  western  part  of  the  harbor  and  from  the  harbor 
itself,  of  which  973.5  tons  were  placed  in  front  of  the  north  and  west 
walls,  to  repair  gaps  made  by  recent  storms,  and  on  top  of  the  crib 
work,  and  208  tons  outside  the  east  wall  of  the  inner  harbor,  all  of 
this  in  such  way  as  to  strengthen  all  walls  where  most  needed.  Fur- 
ther stonework  and  the  general  dredging  of  the  harbor  awaits  further 
appropriations. 

Liights  have  been  maintained  on  the  north  sea  wall  during  the  year. 

The  contract  work  was  in  the  local  charge  of  Mr.  Edward  Parrish 
as  assistant  engineer,  with  Mr.  K.  P.  Partelow  as  inspector;  the  dredg- 
ing under  Mr.  J.  H.  Rostock  as  assistant  engineer,  and  the  rock 
removal  under  overseer  Theo.  McMahan. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
comidete  the  existing  project  is  the  construction  of  pier  heads,  the 
strengthening  of  the  weaker  parts  of  the  existing  walls,  and  a  little 
occasional  dredging. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 j  1S95. — It  is 
proposed  to  complete  the  existing  project. 

Block  Island  is  in  tho  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry.  The  revenue  collected  in  Newport  in  the  last  calendar  year  was  $1,760.53. 
There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is  mainly  as  a 
harbor  of  refuge.  There  are  several  light*  at  tho  island.  The  nearest  fortification 
is  Fort  Adams,  R.  I. 

Money  statement. 

July  1,1893,  balance  unexpended $22,378.22 

Juno  30, 1894,  amount  expended  during  fiscal  year 19,  892.  66 

July  1, 1894,  balance  unexpended 2, 48.").  56 

July  1, 1894,  outstanding  liabilities 422.82 

July  1, 1894,  balance  available 2,062.74 

{Amount  (estimated)  required  for  completion  of  existin*;  project 1,  000. 00 
Aniountthatcanbeprofitablyexpendedinfiscalyeareuain;^.runc30, 1896      1,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1803. 
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COMMERCIAL   STATISTICS. 


The  oommeroc  arriving  ainl  leaviug  Block  Island,  R.  I.,  by  wat^r  daring  the  cal- 
endar j'ear  oiidiii":  December  31,  1893,  is  estimated  as  follows,  based  mainly  upon 
reports  received  from  Mr.  C.  C.  Ball,  Block  Island^  R.  I. : 


Cbas  of  goods. 


Exports.       Imports. 


Total.        Tonnage. 


Fish,  oyfltew,  etc 

Live  Rtock  and  pro  lucts 

Vegetables  and  truck 

(iraiii  and  forage 

Rico 

Tobacco 

Cotton  and  prcKlucts 

Fertilizer.-* 

Lnmber  and  prtxhiot** 

(Joal,  minerals,  nn.l  products- 
Machinery  and  liardwarti 

(icnernl  nicrcbandise 

Saudrles 


^7,  OCO 

06,000 

5,800 

550 


61,750  I 


$2,500 

101,  000 

1,000 

22, 125 

1,800 

20,  000 

3,125 

4.  200 

112,500 

07, 750 

l,0o0 

381,  000 

05,250 


$93,500 

lir7,000 

6,800 

22,675 

1.800 

20. 01.0 

3.125 

4,200 

112,500 

67,750 

1,000 

381,000 

127,000 


Tont. 

2.500 

2  000 

350 

8dJ 

20 

30 

5 

12^) 

5,000 

7,400 

10 

6,000 

13,000 


Total  . 


261, 100 


783,250  I     1,044,350 


87,235 


Gain  over  last  year,  about  4,500  tons,  or  $200,000.  Transportation  lines  established 
during  the  year,  nono  reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (caeb  entrance 
and  departure  together  being  counted  as  one  passage) : 


(Character  or  class  of  service. 


Steam : 

Freight  and  passenger 

Fishing , 

Tugs 

I'lcasure  boats 

Sail: 

Freiieht 

Fishing  boats 

Oyster  boats 

pleasure  boats,  largo  . . , 
IMeasurc  boats,  small. . . 


Xam- 

A  vera  go 

Average 

ber. 

draft: 

tonnajre. 

Feet. 

Tont. 

700 

7 

500 

400 

7.5 

130 

160 

7.5 

130 

600 

7 

140 

250 

9 

150 

5,600 

8 

30 

300 

7 

10 

800 

7 

15 

60,000 

5.5 

5 

CIS. 

IMPROVEMENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  COXNECT- 

ICUT, 


Tlie  navigable  part  of  Pawcatnck  River  extends  from  the  manufac- 
turing town  of  Westerly  to  Little  Narragausett  Bay,  into  which  it 
empties.  Tlie  apiuoach  to  the  river  is  through  Stonington  Outer  Har- 
bor and  Little  Narragausett  J3ay,  and  the  object  of  the  improvement 
is  to  deepen  and  widen  the  river  channel  leading  from  this  bay  to 
Westerly. 

The  mean  rise  and  fiill  of  the  tide  is  2.G  feet  at  the  mouth  of  the 
liver  and  2.3  feet  at  Westerly. 

Orifjinal  condition. — Before  improvement  the  channel  was  narrow, 
crooked,  and  obstructed  by  numerous  shoals,  on  some  of  which  there 
was  but  1 J  feet  at  mean  low  water.  (For  map  see  p.  314:  of  Annual 
Eeportofl879.) 

Between  1871  and  1S7G,  $50,000  was  appropriated  for  the  excavation 
of  a  channel  5  J  feet  deep  at  mean  low  water,  75  feet  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  lower  and  upper 
wharves.  This  work  was  completed  in  1870.  (See  p.  211  of  Annual 
Eeportof  187G.)  ooair> 
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At  the  acloi)tiou  of  the  present  project  the  channel  was  Ihnited  to 
5.5  feet  depth  over  75  feet  width  below  the  city  and  the  same  depth 
over  35  feet  width  opposite  the  city;  and-rock  ledges  crossed  the  chan- 
nel at  several  points. 

Plan  of  imiyrovemcnt, — The  present  ai>proved  project,  that  of  18S5, 
provides  for  the  deepening  and  widening  of  the  river  so  as  to  secure  a 
channel  of  at  least  8  feet  depth  at  low  water  with  100  feet  width  from 
its  mouth  np  to  the  lower  wharves  of  Westerly,  and  thence  a  channel 
of  the  same  depth  with  about  40  feet  width  up  to  the  upper  wharves  of 
the  city;  all  at  a  total  cost  estimated  in  1891  at  842,400. 

A  plan  of  the  works  may  be  found  at  p.  G24,  Annual  Keport  of  the 
Chief  of  Engineers  for  1885,  and  i).  818  of  1893;  and  further  special 
information  at  p.  034  of  1892. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
made  as  follows:  188(5,  812,000;  1888,  $10,000;  1890,  $10,000;  1892, 
$3,800.    Total  up  to  June  30, 1893,  $42,400. 

Amount  expended  and  results  to  'June  30^  18D3. — The  total  amount 
expended  on  the  present  project  (including  $78.87  outstanding  liabili- 
ities)  up  to  June  30,  1893,  Avas  $39,332.12,  by  which  the  8  feet  depth 
channel  had  been  completed  from  deep  water  upward  for  full  width  to 
within  a  half  mile  of  the  city,  and  for  partial  width  for  the  remaining 
distance. 

Operations  diirinf/  the  last  fiscal  year, — Value  of  the  United  States 
I)lant,  $2,250.  Including  $01.37  outstanding  liabilities  on  June  30, 
1894,  the  expenses  of  the  last  fiscal  year  were  $1,903.17. 

The  work  of  blasting  and  removing  bowlders  and  ledge  rock  by  the 
Government  plant  was  commenced  in  August  and  completed  in  Sep- 
tember; by  which  about  07  tons  of  bowlders  and  59  tons  of  ledge  rock 
were  removed  from  about  3,000  feet  length  of  the  40-foot  channel 
between  the  wharves  at  Westerly,  and  from  about  1,000  feet  length  of 
the  100-feet  channel  below  the  city,  leaving  nothing  of  these  obstruc- 
tions above  the  general  bottom  of  the  existing  channel.  A  minor  sur- 
vey was  made  to  show  the  results  of  past  field  work  and  also  to  serve 
as  a  basis  for  future  improvement.  Further  dredging  will  probably 
have  to  await  further  appropriations. 

This  work  was  under  the  local  charge  of  Mr.  J.  H.  Kostock  as  assist- 
ant engineer,  and  the  rock  removal  under  Mr.  Theo.  McMahan  as 
overseer. 

Worlc  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  dredging  of  the  channel  to  a  depth 
of  8  feet  at  mean  low  water  and  full  width  of  100  feet  over  the  half 
mile  below  Westerly,  and  a  width  of  40  feet  between  the  upper  and 
lower  wharves  of  that  town. 

Opei'ations  contemplated  for  the  fiscal  year  ending  June  30^  1895, — It 
is  proposed  to  complete  the  work. 

Pawcatiick  River  is  in  tho  collection  districts  of  Providence  and  Stoninprtoii,  the 
dividing  line  passin*;  tliroiigli  tlio  river.  Providouco  and  Stoiun<;toii  arc  the  nearest 
ports  of  entry.  Tho  revenue  collected  in  the  last  calendar  year  was:  Providence, 
$21)7,534.81;  Stonington,  $8JK).99.  Tho  nearest  lin:ht-houses  are  the  Stouiugtou  and 
Watch  Hill  lights.     The  nearest  fortification  is  Fort  Trunihnll,  New  London,  Conn. 

Money  statement, 

.Tnly  1, 1893,  balance  unexpended $3, 146. 7.5 

June  30, 1894,  amount  expended  during  fiscal  year  1,  980. 67 

July  1, 189 1,  balance  unox])cnrled 1, 1(^. OH 

July  1, 1894,  outstanding  liabilities 61. 37 

J>,ly  1, 1894,  balance  available P.'?''.?.'.^*'.S^'^S^^0.1.71 
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COMMERCIAL  STATISTICS. 


Tho  commerco  arriving  and  leaving  Pawcatiick  River,  Rhode  Island,  l>y  water 
dnriug  tlio  calendar  year  ending  liccomber  31,  1893,  is  estimated  as  follows,  batted 
mainly  upon  reporttt  received  from  Messrs.  Maxsoii  &  Co.,  Westerly,  R.  I. : 


Class  of  goods. 


Exports.   Imports.      Total.      Tonaagu. 


Fi.sh,  oysterj*.  etc $3, 000 

Vt'«r*'lanles  and  truck 

(train  nuU forage 

Foitiliz»T« . 


Lninbor  unil  wrodiiots 

Co.*!!.  tnincral.'s  and  pro4luct»  . 
SuiidrifS 


Ton$. 


$2,000 
10,000  ! 
7,500 
106,000  ' 
148. 000 
9,500 


$3,000 

75 

2.000 

IS 

10,000 

COO 

7,500 

230 

106,000 

5.508 

148,000 

29.  UW 

9,500 

4C8 

TotJil . 


3, 000       2^,  000       286, 000 


35,966 


(iain  over  la^t  year,  none.  Transportation  lines  established  during  the  year,  none 
reported. 

The  passage  of  vessels  through  this  Avatcrway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  passage) : 


Cliaractfir  or  class  of  service. 


Steam : 

Frci;,'lit 

PuHscuger,  mainly  — 

Tu«.s..: 

ricurtiire  bonts 

Sail: 

Frcipht 

Fisliiiip:  boatH 

Pltarturc  b«mt«,  lar^e. 

Pleasure  boats,  small 


Num-  ;  Average  ,  Average 
ber.  draft.       tonna^ 

,     Feet.      I      Tow. 

5    

720  5  ,              50 

600  C                SO 

75    

170  '  10  ' 

75    ! 

100    

300    

I 


C  i6. 


HARBOR  OF  REFUGE  AT  STONINGTOX,  CONNECTICUT. 

StoTiiiigtoii  Harbor  lies  on  the  nortli  side  of  the  eastern  entrance 
from  the  ocean  into  Lon^  Ishind  yound.  Theinainobject  of  the  iniprove- 
nieiit  is  to  furnish  a  harbor  of  refuge  for  vessels  entering  and  leaving 
this  entrance  to  the  sound.  The  mean  rise  and  fall  of  the  tide  is  about 
2!i  foct. 

Orif/inal  condition. — Originally  it  was  an  open  bay,  unprotected  from 
southerly  storms,  and  obstructed  by  a  shoal  having  a  lo\v -water  depth 
of  but  0  feet  at  the  shoalest  part.  This  shoal  nearly  filled  the  inner 
harbor,  and  left  but  a  narrow  ehaiiuel  on  either  side,  of  a  depth  insuffi- 
cient to  permit  vessels  of  12  feet  draft  to  reach  the  np])er  wliarves  at 
low  water. 

Between  1S27  and  1831  about  ><37,()(M)  was  spent  in  constructing  piers 
or  small  l)reakwaters  in  the  inner  harbor  for  the  protection  of  the  hai- 
borage.     (See  p.  320,  part  1,  Annual  lieportof  1879.) 

Between  1871  and  1873  840,106  was  ai)propriated  for  a  surveyof  tlie 
harbor  and  for  dredging  the  harbor  to  12  feet  depth.  This  work  was 
finished  in  1875.     (8ee  p.  240,  i)art  2,  Annual  Report  of  1874.) 

Between  1875  an<l  1870  si  12,5(10  was  appropriated  for  the  construc- 
tion of  a  western  breakwater,  runinng  southeast  2,000  feet  from  AVam- 
piiset  Point  to  18  feet  depth  of  water,  and  for  dredging  to  12  feet  depth 
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inside  of  this  breakwater.  (See  pp.  243,  244,  245,  part  2,  Annual 
Report  of  1875.)    This  work  was  completed  in  1880. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

Plan  of  improvement, — The  present  approved  i)roject,  that  of  1880, 
provides  for  the  construction  of  au  eastern  breakwater  as  a  protection 
to  the  outer  harbor;  this  breakwater,  about  a  half  mile  long,  to  extend 
from  the  vicinity  of  Bartlett  Reef  to  the  vicinity  of  the  Middle  Ground 
Shoal,  or  uutil  it  gives  sufficient  protection  to  the  harbor  against 
southerly  winds;  all  at  a  total  cost,  estimated  in  1884,  at  $143,000  to 
$191,000,  according  to  the  length  to  be  given  to  the  breakwater;  both 
estimates  to  be  increased  later  by  the  cost  of  a  light-house  foundation 
on  the  end  of  the  finished  jetty. 

A  plan  of  the  works  may  be  found  at  p.  598,  Annual  Report  of  the 
Chief  of  Engineers  for  1882,  and  p.  032  of  1884,  and  p.  848  of  18J)3; 
and  further  information  at  p.  585  of  1881. 

The  position  of  the  ends  of  the  eastern  breakwater  has  not  yet  been 
definitely  determined,  but  it  will  probably  be  found  necessary,  in  order 
to  afford  all  the  protection  desired,  to  extend  the  breakwater  at  its 
eastern  end  to  Bartlett  Reef,  and  at  its  western  end  until  it  intersects 
a  range  from  the  end  of  the  western  breakwater  to  the  middle  of 
Wicopessit  Island,  so  as  to  thoroughly  shelter  the  harbor  from  south- 
erly storms. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1880,  $25,000;  1881,  $30,000;  1882,  $25,000;  1884, 
$10,000;  1886,  $20,000;  1888,  $8,000;  1890,  $12,500;  1802,  $12,500. 
Total  up  to  June  30, 1893,  $143,000. 

Amount  expended  and  results  to  June  30y  1893. — The  total  amount 
expended  on  the  present  x>roject  (including  $79.29  outstanding  liabili- 
ties) up  to  June  30, 1893,  was  $131,141.61,  by  which  this  breakwater 
had  been  built  to  full  height  and  2,377  feet  length. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$1,120.  Including  $249.20  outstanding  liabilities  on  June  30,  1894,  the 
expenses  of  the  year  were  $1,436.98. 

During  the  year,  general  office  work.  A  minor  survey  was  made  to 
show  the  results  of  past  field  work,  and  also  to  serve  as  a  basis  for  future 
improvement.  Bids  have  been  invited  for  about  $10,000  of  stonework, 
to  be  opened  in  July,  1894. 

A  light  has  been  maintained  upon  the  end  of  the  eastern  break- 
water during  the  year.  Thi»  work  was  in  the  local  charge  of  Mr.  J.  II. 
Rostock  as  assistant  engineer. 

Worlc  required  to  complete  the  existing  project. — The  work  required  to 
com])lete  the  existing  project  is  the  extension  of  the  eastern  break- 
water perhaps  600  feet  at  its  e.istern  end  and  perhaps  1,300  feet  at  its 
western  end,  according  to  the  results  of  surveys  of  the  coming  season. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1895. — With 
the  present  available  funds  it  is  proposed  to  extend  the  eastern  break- 
water at  its  eastern  end. 

Stoniugton  Harbor  is  in  tlio  Stonington  collection  district  and  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Stonington  in  the  last  calendar  year  was  !*800.1>9. 
The  |>riucipal  value  of  the  harbor  is  as  a  harbor  of  reiuge.  The  nearest  lights  are 
Stonington  Light  and  Latimer  Keof  Light.  The  nearest  fortiticatiou  is  Fort  Trum- 
bull, New  London  Harbor,  Connecticut. 
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Money  statement, 

3\\\y  1 ,  1893,  bjilance  unexpended $11, 937. 68 

June  30,  189 1,  amount  expended  during  fiscal  year 1, 267. 01 

July  1.  1894,  l>alanco  unexpended 10, 670. 67 

July  i;  1894,  outstanding  liabilities 249.26 

July  1,  1894,  balance  available 10,421.41 


COMMERCIAL   STAllSTI CS. 


The  commerce  arriving  and  leaving  Stoningtou  Harbor,  Connecticut,  by  water  dur- 
ing the  calendar  year  ending  December  31, 1893,  is  estimated  as  follows,  based  mainly 
upon  reports  received  from  Mr.  C.  T.  Stanton,  collector  of  customs,  Stoningtou,  Conn., 
and  Mr.  J.  W.  Miller,  president.  New  York  and  Stoningtou  Steamship  Line,  Now  York 
City : 


Class  of  goods. 

Exports. 
$9,000 

Imports. 

Total. 

Tonnage. 

FiHh,  ovators,  etc 

$9,000 

24,000 

7,600 

150,000 

447,000 

45. 000,  000 

88,000 

Tont. 

150 

Cirrfliii  and  forncTts                  .   .       ... 

$24,000 
7,500 
150,  OOO 
420.  000 
21, 000,  000 
44,000 

1,400 

aw 

Fertilizers 

Ijiiniber nnd prodiictn . .....  ........................... 

1.1% 

Coal  iiiineraln.  And  iiroductA 

27f000 

24, 000. 000 

44,000 

81.5^ 

(Jcnoral  morchandiae 

211.0(10 

Suiidrie» 

A.W 

Total 

24, 080, 000 

21,  645,  500 

45,  725,  500 

305,750 

Gain  over  last  year,  notbing  special;  trausportatiou  Hues  established  during  the 
year,  none  reported. 

The  passage  of  vcs.sels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  jiassage) : 


Character  or  class  of  sorvico. 


8team : 

Fvi'iglit  nnd  i>a88cuger 

Frci^iht  mainly 

Fisliin;; 

Tii;;^ 

Sail: 

F  re  i  ;:h  t '. 

Fi>Hhiii;r  boats 

Pk'asurc  buatn.  Htnall 


Num- 
ber. 

425 
38 
38 

200 

1,000 

500 

1,000 

Average 
draft. 

Feet. 
12 
10 

6 

0 

'I 

2.5 

Average 
tounago. 

Tont. 
l.W 

1,000 

25 

90 

» 

]jO 

au 

c  17. 

REMOVING  SUNKEN  VESSELS  OR   CRAFT  OBSTRUCTING  OR  ENDANGEK- 

ING  NAVIGATION. 

1.   AVRECK   OF   STEAM   YACHT   ALVA. 


The  steel  steam  yacht  Alva  was  in  the  month  of  October,  1892, 
reported  as  being  sunk  in  about  22  feet  depth  of  water,  in  location 
approximately  1  mile  northeast  of  Pollock  Kip  Light  Vessel  in  the 
middle  of  Pollock  Kip  Channel,  eastern  entrance  to  Nantucket  Sound, 
Massachusetts,  and  us  being  a  dangerous  obstruction  to  the  deep  and 
shallow  draft  steam  and  sailboat  navigation  of  the  neif " ' 
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At  the  time  (July  24,  1892),  when  originally  wrecked  (by  collision) 
this  vessel  was  on  fi  pleasure  trip  and  therefore  without  special  cargo. 
Her  measurements  were  approximately  as  follows:  Length,  250  feet; 
breadth,  32  feet;  depth,  18  feet;  gross  tonnage,  1,161  tons. 

Shortly  after  sinking,  this  vessel  was  sold  to  a  wrecking  company, 
who  worked  upon  her  about  three  months  (at  a  reported  expense  of 
from  $10,000  to  $20,000)  in  the  hopes  of  floating  her  and  removing  her 
in  an  entirety.  She  was,  however,  abandoned  by  them  on  November 
23, 1892. 

As  soon  as  it  was  evident  that  this  wreck  could  not  be  saved  by  its  * 
owners,  then  under  the  provisions  of  Section  iv  of  the  river  and  harbor 
act  of  June  If,  1880,  and  by  direction  of  the  Secretary  of  War  of  Octo- 
ber 22,  1892,  and  of  the  Chief  of  Engineers  of  the  same  date,  the 
destruction  and  removal  of  this  wreck  by  the  United  States  was 
ordered;  work  to  be  done  by  contract  after  due  advertisement*  In 
accordance  therewith  bids  were  opened  on  December  3, 1892,  and  a  con- 
tract or  agreement  was  entered  into  with  Messrs.  Kelley  and  Van  Sant, 
of  Atlantic  City,  N.  J.,  under  date  of  December  12,  approved  December 
29,  1892;  work  to  be  commenced  January  14  and  finished  May  14, 1893. 
Specially  bad  weather  prevented  fleldwork  during  a  portion  of  the 
winter  and  si)rrng,  on  account  of  which  the  contractor  was  authorized 
to  delay  commencement  until  March  15  and  completion  until  July  15, 
1893;  but  finally  under  Mr.  J.  H.  Eostock  as  assistant  engineer,  and 
Mr.  Theodore  McMahan  as  diver  and  inspector,  and  Mr.  ( ■.  O.  Abel  and 
Mr.  B.  H.  Hooper  as  occasional  inspectors,  work  in  the  field  was  com- 
menced March  15,  1893,  and  completed  July  G,  1893. 

The  first  information  received  about  this  wreck,  based  upon  Coast 
Survey  maps  and  casual  reports  from  the  working  party  of  the  first 
l)urchasers  of  the  wreck,  indicated  the  wreck  as  lying  in  only  about  22 
feet  at  low  water  with  bare  rails;  but  a  subsequent  careful  examina- 
tion made  December  17,  1892,  showed  her  to  be  lying  directly  across 
the  current  on  a  gentle  slope  whose  depths  varied  from  about  27  to  30 
feet  at  low  water,  the  sand  bottom  being  banked  up  a  few  feet  around 
her  middle  and  scoured  out  to  10  feet  additional  depth  around  both 
bow  and  stern,  the  least  depth  upon  her  upper  portions  being  about  10 
feet. 

Either  from  bad  weather  or  accident.^  to  his  plant,  or  from  other 
causes,  the  contractor  succeeded  in  actually  working  at  the  place  of 
the  wreck  only  twenty  days  in  all  (one  day  in  March,  four  days  in 
April,  nine  days  in  May,  four  days  in  June,  and  two  days  in  July). 
During  this  time  about  8,000  pounds  of  dynamite  were  exploded  in  and 
around  the  wreck  in  charges  of  from  10  to  1,710  pounds  each. 

The  work  was  inspected  under  water  at  several  different  times  by  the 
United  Statesdiver  and  inspector.  Other  examinations  were  also  many 
times  made  from  the  surface  by  means  of  a  sweei)  arranged  to  lie  horizon- 
tally in  the  water  at  any  desired  depth  below  the  surface;  this  sweep, 
covering  a  width  of  40  feet,  having  been  sunk  to  successive  depths  of 
18,  20.  22, 24,  and  20  feet,  and  having  been  moved  slowly  over  the  entire 
area  of  the  wreck  at  nearly  slack  tide. 

Final  inspection,  made  on  July  6  by  both  diver  and  sweep,  showed 
the  bow,  stern,  and  sides  of  the  vessel  to  be  all  broken  up  into  small 
pieces  and  scattered  around  in  i^uch  way  as  to  not  rise  anywhere  more 
than  2  or  3  feet  above  the  bottom;  the  interior  of  the  vessel,  including 
what  was  left  of  its  boilers,  engines,  other  machinery,  and  decks,  form- 
ing a  pile  of  about  40  feet  dituneter  and  from  4  to  8  feet  height  at  the 
center  of  the  wreck,  and  the  least  water  to  be  found  over  the^highe^t 
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projecting  points  of  this  wreckage  being  26  feet  at  slack  water  (which 
would  be  24:  feet  or  more  at  lowest  water). 

Fo  i)roperty  was  recovered  from  the  wreck,  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value  of  the  material  saved  (either  through  the  direct  expense  of  such 
work,  or  of  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $7,241.07,  including  the  contract 
price,  and  all  expenses  of  first  examination,  subsequent  inspection, and 
other  superintendence  in  the  field  and  office. 

The  experience  of  this  wreck  is  greatly  against  such  work  as  this 
being  done  by  advertisement  and  contract:  (1)  Because  of  the  long 
delay  (usually  two  months)  necessary  for  the  advertisement  and  the 
formalities  of  the  contract,  during  which  time  the  wreck  is  liable  to 
cause  other  wrecks;  (2)  because  of  the  still  greater  interval  (usually 
three  months)  between  the  preparations  of  specifications  and  the  actual 
dates  of  field  work,  during  which  time  the  condition  of  the  wreek  and 
surroundings  may  be  so  changed  by  storms  that  specifications  must  be 
to  a  large  extent  delusive,  and  bids  to  a  large  extent  guesswork;  and 
(3)  because  the  lowest  bidder  under  such  circumstances  is  not  gener- 
ally the  best  man  for  the  work.  In  this  particular  case,  if  advertise- 
ment had  been  omitted  and  the  work  either  done  by  the  Government  by 
its  own  hired  labor  or  awarded  in  open  market,  the  wreck  might  have 
easily  been  destroytnl  and  scattered  before  the  commencement  of  last 
winter.  As  it  was,  the  two  months'  delay  for  advertisement  and  con- 
tract deferred  action  in  the  field  until  after  the  commencement  of  the 
stormy  winter  season,  when  work  was  impossible,  and  prevented  work 
until  late  in  the  spring,  causing  six  months'  delay,  during  all  of  which 
time  this  wreck  was  a  great  danger  to  thousands  of  boats,  three  of 
which  were  wrecked  thereby.  The  value  of  these  three  wrecked  boats 
would  have  much  more  than  paid  for  the  open  market  cost  of  the  entire 
and  rapid  destruction  of  the  Alva. 

Again,  the  experience  of  this  wreck  has  shown  the  advantage  of  not 
attempting  to  save  any  of  the  cargo.  .Had  it  been  required  that  the 
cargo  should  have  been  saved  and  carried  ashore  for  sale,  the  time 
necessary  for  the  removal  of  the  obstruction  would  have  been  at  legist 
double,  and  the  cost  of  the  work  would  have  been  several  times 
increased. 

2.   WRECK   OF   SCHOONER    OCEAN   TRAVELLER    (AT  3IONOMOY). 

An  old  wreck  of  a  wooden  schooner  (name  afterwards  found  to  l)e 
the  Ocean  Travellrr)  was  in  May,  1893,  reported  as  lying  just  outside 
Monomoy  Point,  southern  end  of  Cape  Cod,  Massachusetts,  and  as 
being  a  dangerous  obstruction  to  the  deep  and  shallow  draft  steam  and 
sailboat  navigation  of  the  neighborhood.  By  direction  of  the  Secre- 
tary of  War  of  May  L*2,  1893,  and  the  Chief  of  Engineers  of  May  -3, 
1893,  her  destruction  and  removal  was  ordered:  work  to  be  done  hy 
hiied  labor,  and  the  use  of  the  Government  plant. 

According  to  the  best  available  reports,  this  schooner,  the  Ocean 
Trardln;  while  on  her  way  from  some  Southern  port  to  some  i)ort 
north  of  Cai)e  Cod,  several  years  ago,  run  ui)on  the  southern  edge  of 
Shovelful  Shoal  and  sank.  She  was  a  wooden  ceuterboard  one  masted 
vessel.  Her  dimensions  were  approximately  as  follows:  Length,  140 
feet;  brea<lth,  30  feet;  depth,  9  feet;  gross  tonnage,  300.  The  date  of 
her  construction  aiut  her  last  ownership  was  unknown.  When  sunk 
she  was  loaded  with  paving  stones.  Digitized  by  V^OOQ IC 


APPENDIX   C — REPOKT    OF   CAPTAIN   BIXBY.  607 

Examinations  of  the  wreck,  made  June  29  and  July  4,  showed  the 
wreck  almost  intact,  except  as  to  rigging  and  a  small  portion  of  her 
port  side  aft,  her  cargo  still  being  firmly  in  place;  the  wreck  ha^ing 
only  3  feet  of  water  over  its  bow  and  stern,  and  yet  lying  in  10  to  13 
feet  of  water  on  the  deep-water  edge  of  the  shoal  at  a  point  approxi- 
mately 1,200  yards  southeast  of  Monomoy  Point  tripod  and  3,000  yards 
south  southwest  of  Monomoy  Point  Light.  Though  out  of  the  main 
cliannel,  she  still  lay  where  she  was  specially  liable  to  be  struck  by  the 
numerous  small  and  large  craft  beating  their  way  against  the  wind  on 
their  route  around  Monomoy  Point  on  their  way  from  Chatham  Koads 
or  the  west  to  Pollock  Kip,  and  therefore  it  was  thought  best  that  she 
be  completely  destroyed  down  to  the  level  of  the  adjacent  sand  bottom. 
The  location  of  the  wreck  at  that  time  is  shown  h^  sketches  and  maps 
now  on  file  in  the  Newport  office. 

Field  work  upon  this  wreck  was  commenced  on  July  4  under  Mr. 
Theodore  I^IcMahan  as  diver  and  inspector,  using  a  hired  sailboat  and 
crew,  and  Avas  completed  on  July  7.  The  under- water  work  was  all 
done  in  two  days ;  two  other  days  being  lost  on  account  of  bad  weather. 
The  outer  hull,  which  was  found  solid  and  firm,  was  shattered  by  240 
pounds  of  dynamite  in  25  charges  of  from  2  to  10  pounds  each,  by 
which  both  hull  and  cargo  were  entirely  broken  up  and  scattered  over 
the  ocean  bottom. 

A  final  inspection  made  on  July  7  showed  that  everything  had  been 
removed  down  to  a  level  of  from  10  to  16  feet  below  low  water,  this 
being  within  less  than  a  foot  of  the  general  level  of  the  surrounding 
bottom. 

No  property  of  any  value  was  recovered. 

The  total  cost  of  this  work  was  $195.15,  including  all  expenses  of 
first  examination,  all  fieldwork,  final  inspection,  and  other  superin- 
tendence. 

3.  WRECK  OF  SOnOONEB  NELLIE  V.  ROKES. 

The  wooden  schooner  Nellie  Y.  Rolces,  was  in  May,  1893,  reported  as 
lying  a  short  distance  southeast  of  the  (Chatham  Life  Saving  Station, 
Monomoy,  southern  end  of  Cape  Cod,  Massachusetts,  and  as  being  a 
dangerous  obstruction  to  the  shallow-draft  sailboat  navigation  of  the 
neighborhood.  By  direction  of  the  Secretary  of  War  of  May  22,  1893, 
and  the  Chief  of  Engineers  of  May  23, 1893,  the  work  of  her  destruction 
and  removal  was  ordered;  work  to  be  done  by  hired  labor  and  the  use 
of  the  Government  plant. 

According  to  the  best  available  reports,  this  schooner,  the  Kellir  V. 
BokeSy  while  on  her  way  from  some  southern  port  to  some  port  north  of 
Cape  Cod,  in  about  1890,  ran  upon  the  beach  and  was  abandoned.  She 
was  a  wooden  single-decked  3-masted  schooner  ^oak  and  pine)  belong- 
ing to  J.  B.  Drake,  and  was  built  in  Bath,  Me.,  in  1879,  and  documented 
fromthat  port.  Her  dimensions  were  approximately  as  follows:  Length, 
125  iei}t',  breadth,  32  feet;  depth,  9  feet;  tonnage^  29G  gross,  281  net. 
When  sunk,  she  was  loaded  with  paving  stones. 

Examinations  of  the  wreck,  made  June  29  and  July  1,  showed  the 
hull  of  the  wreck  to  be  almost  intact,  her  cargo  still  being  firmly  in 
place,  the  wreck  being  well  sanded  up  and  having  only  from  1  to  2.5 
feet  of  water  over  her  decks,  and  lying  in  from  5  to  9  feet  depth  of 
water  fit  a  point  approximately  1,100  yards  southeast  of  the  Chatham 
Life-Saving  Station,  Monomoy.  Though  out  of  the  main  channel,  she 
still  lay  where  she  was  liable  to  be  run  into  by  the  many  small  vessels 
which  are  obliged  to  follow  close  along  the  shore  in  times  of  foffgy 
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weather  and  cloudy  nights,  in  order  to  avoid  the  still  more  dangerous 
outer  shoals  of  this  locality;  and  it  was,  therefore,  thought  not  well  to 
allow  any  portion  of  the  wreck  to  permanently  project  above  the  sand 
of  the  adjacent  ocean  bottom.  The  location  of  the  wreck  at  that  time 
is  shown  by  sketches  and  maps  now  on  file  in  the  Newport  office. 

Field  work  upon  this  wreck  was  commenced  on  July  1,  under  Mr. 
Thco.  McMahan  as  diver  and  inspector,  using  a  hired  sailboat  aud 
crew,  and  was  completed,  together  with  other  work,  on  August  7.  Tlie 
underwater  work  was  all  done  in  four  days,  seven  other  days  being 
spent  in  waiting  for  favorable  weather,  etc.  The  outer  hull  and  decks 
of  the  wreck,  which  were  found  solid  and  firm,  were  shattered  by  425 
pounds  of  dynamite  in  72  charges  of  from  2  to  20  pounds  each,  by  which 
both  hull  and  cargo  were  entirely  broken  up  and  scattered  over  the 
ocean  bottom. 

A  final  inspection  made  on  August  7,  1893,  showed  that  everything 
had  beeu  removed  down  to  a  level  of  from  5  to  9  feet  below  low  water, 
this  being  the  general  level  of  the  surrounding  bottom. 

No  property  of  any  value  was  recovered. 

The  total  cost  of  this  work  was  84:40.04,  including  all  expenses  of  first 
examination,  all  field  work,  final  inspection,  and  other  superintendence. 

4.  WEECK  OF  SCHOONER  KOGERS. 

The  schooner  Rogers  was  in  June,  1893,  reported  as  lying  on  Handker- 
chief Shoals,  about  a  mile  southwest  of  Monomoy  Pouit,  southern  end  of 
Cape  Cod,  Massachusetts,  and  as  being  a  dangerous  obstruction  to  the 
medium-draft  sailboat  navigation  of  the  neighborhood.  By  direction 
of  the  Secretary  of  War  of  June  12,  1893,  and  the  Chief  of  Engineers 
of  June  13,1893,  the  work  of  her  destruction  and  removal  was  ordered; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  reports  this  schooner,  the  Rogers, 
while  on  her  way  from  N"ew  Yoik  to  Boston,  went  ashore  in  a  snow- 
storm on  Handkerchief  Shoal  on  April  (5, 1893.  She  was  a  single-deck 
three  masted  wooden  schooner,  ller  dimensions  were,  approximately, 
as  follows:  Length,  115  feet;  breadth,  31  feet;  depth,  9  feet;  gross 
tonnage,  26G;  net  tonnage,  253.G3.  She  wjis  built  in  1888 at  Millbridge, 
Me.,  was  documented  from  Machias,  Me.,  and  was  owned  by  George 
N.  Ilogers.  When  sunk  she  was  loaded  with  coal.  When  originally 
sunk  she  lay  in  the  entrance  to  the  slue  of  Handkerchief  Shoal,  but 
by  the  winds  aud  tides  she  was  gradually  drifted  nearly  three-quarters 
of  a  mile  westwardly  during  the  following  two  months.  In  the  same 
interval  two  of  her  masts  and  almost  all  of  her  coal  were  removed  by 
the  original  or  subsequent  owners. 

Examiuation  of  the  wreck,  made  on  July  7  aud  8,  showed  the  hull 
of  the  vessel  to  be  intact,  except  as  to  the  after  jiart  of  the  main  deck, 
the  wreck  having  from  2  to  18  feet  of  water  over  her  decks,  and  Tying 
in  from  24  to  3()  feet  depth  of  water  at  a  point  approximately  2,500 
yards  west  southwest  from  the  Monomoy  Point  tripod.  As  the  wreck, 
though  out  of  the  main  channel,  still  lay  where  she  was  liable  to  be 
struck  by  the  numerous  small  xiraft  using  the  slue  route  through  and 
across  Handkerchief  Shoal  on  their  way  to  and  from  Chatham  lioads, 
it  was  thought  best  that  she  be  completely  destroyed  down  to  the  level 
of  the  adjacent  sand  bottom.  The  location  of  the  wreck  at  that  time 
is  shown  by  sketches  and  maps  now  on  file  in  the  Newport  oflBce. 

Field  wr)rk  upon  this  wreck  was  commenced  on  July  8  under  Mr. 
Theo.  McMahan  as  diver  and  insi)ector,  usingp.a^.^hjje(L,g^k)|^  and 
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crew,  and  was  completed  on  July  14.  The  under-water  work  was  all 
done  in  five  days,  three  other  days  being  spent  in  waiting  for  favorable 
weather,  etc.  The  outer  hull  and  decks  of  the  wreck,  which  were  found 
almost  new  and  firm  and  solid,  were  shattered  by  566  pounds  of  dyna- 
mite, in  31  charges,  of  from  5  to  30  pounds  each,  by  which  the  wreck 
was  entirely  broken  up,  a  large  part  of  the  wreckage  floating  away 
and  the  rest  being  scattered  over  the  ocean  bottom. 

A  final  inspection  made  on  July  14  showed  that  everything  bsul  been 
removed  down  to  a  depth  of  from  25  to  30  feet  below  low  water,  this 
being  about  the  general  level  of  the  surrounding  bottom,  and  about 
5  to  10  feet  below  the  level  of  the  bottom  along  the  route  over  which 
approaching  vessels  must  come. 

No  property  of  any  value  was  recovered,  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value  of  the  material  saved,  either  through  the  direct  expeifses  of  such 
work  or  the  delay  thereby  caused  to  the  main  work  of  destruction  of 
the  wreck  itself. 

The  total  cost  of  this  work  was  8337.56,  including  all  expenses  of 
first  examination,  all  field  work,  final  inspection,  and  other  superin- 
tendence. 

5.   WRECKS   IN  VINEYARD  HAVEN. 

Three  isolated  wrecks,  and  two  piles  of  wreckage  (in  all,  seven  old 
wrecks)  Averein  July,  1893,  reported  as  having  lain  for  several  years  in 
Vineyard  Ilaven,  Marthas  Vineyard,  Mass.,  and  as  having  been  great 
nuisances  and  dangerous  obstructions  to  the  medium  and  light-draft 
sail  and  steam  boat  navigation  of  that  harbor.  By  direction  of  the 
Secretary  of  War  of  July  17  and  31, 1893,  and  of  the  Chief  of  Engineers 
of  the  samedate,  the  work  of  their  destruction  and  removal  was  ordered; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant 

According  to  the  best  available  reports,  these  wrecks  were  all  those 
of  medium-sized  wooden  vessels,  which,  at  various  times  during  the  past 
eight  to  twelve  years,  have  either  struck  on  shoals  in  the  harbor  or 
have  been  brouglit  in  in  sinking  condition,  run  ashore,  stripped  of 
everything  of  value,  and  then  abandoned.  In  four  cases  the  cargo 
was  of  lime,  and  the  vessels  were  undoubtedly  on  fire  when  run  ashore, 
lu  the  other  three  cases  the  cargo  is  now  unknown.  These  wrecks  had 
been  many  times  struck  (once  Jis  late  as  July,  1893,  by  a  steamboat)  by 
boats  using  the  harbor,  and  there  had  been  many  narrow  escapes  from 
serious  accidents  to  other  medium-dralt  vessels,  this  harbor  being  a 
much-fiequeutedone,  especially  during  cloudy  nights  and  bad  fogs. 

p]xnmination  of  these  wrecks  made  during  July  and  August,  1893, 
gave  results  as  follows: 

Wreck  No,  1  (said  to  be  that  of  the  R.  IT,  Shannon)  was  found  to  have 
its  bull  (about  100  feet  in  length  and  20  feet  breadth)  tolerably  intact; 
the  ship  timbers,  large  portions  of  the  planking,  inside  ceiling,  and 
centerboard  casing  being  still  in  fair  condition;  no  cargo  being  left  in 
her;  the  entire  wreck  being  well  sanded  up  inside  and  out;  having 
only  about  3  feet  depth  of  water  over  her  woodwork,  and  lying  in  fronj 
5  to  7  feet  depth  of  water,  at  a  point  about  1,200  yards  from  the  head 
of  the  bay,  about  300  yards  from  the  east  shore,  and  about  30  yards- 
southwest  of  the  shoal  buoy  opposite  the  entrance  to  Lagoon  Pond  (as. 
shown  on  Coast  Survey  Chart  No.  347). 

Wreck  No,  2  (said  to  be  that  of  the  Ahna)  was  found  to  have  its  hull 
(about  140  feet  in  length  and  30  feet  in  breadth)  tolerably  complete  and 
ENG  94 39 


610    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

firm,  the  stem,  sternpost,  keelson,  and  keel  particularly  so,  witii  several 
feetdeptli  of  lime  still  inside  of  her,  having  only  from  1  to  5  feet  depth 
of  water  over  her  woodwork,  and  lying  in  from  11  to  14  feet  depth  of 
water  at  the  head  of  the  harbor  at  a  point  about  500  feet  south  south- 
w^cst  of  the  marine  railway  and  about  150  feet  from  the  shore. 

Wreck  Ko.  3  (said  to  be  that  of  the  Julia  or  Juliette)  was  found  to  have 
its  hull  (about  130  feet  in  length  and  30  feet  in  width)  in  tolerably  fair 
condition;  to  be  full  of  lime;  its  ribs  to  rise  slightly  above  low  water; 
the  wreck  lying  in  from  5  to  9  feet  depth  of  water  about  20  feet  west 
of  wreck  No.  2  and  reaching  to  within  about  20  feet  from  the  shore. 

Wreclc  Ko.  4  (name  unknown)  was  found  to  have  a  fairly  solid  stern- 
post  and  keel,  the  rest  of  the  ribs  and  hull  (about  110  feet  in  length  and 
20  feet  in  breiidth)  being  rather  rotten,  the  whole  being  well  sanded  up 
inside,  and  showing  no  indications  of  cargo;  its  ribs  rising  to  slightly 
above  low-watermark:  the  wreck  lying  in  from  4  to  8  feet  depth  of 
water  a  few  feet  west  of  wreck  No.  3  and  about  20  feet  fiom  the  shore. 

Wreck  No.  5  (name  unknown)  was  found  to  have  its  hull  (about  75 
feet  in  length  and  20  feet  in  breadth)  still  tolerably  solid  and  still  full  of 
lime;  its  ribs  rising  slightly  above  low  water;  the  wTCck  lying  in  from 
2  to  4  feet  of  water  about  300  to  400  feet  northwest  of  wreck  No.  4, 
about  GO  feet  southeast  of  the  steamboat  wharf  and  about  20  feet  from 
the  shore. 

Wreck  No.  6  (name  unknown)  was  found  to  consist  of  a  w^ooden 
bottom  (of  about  150  feet  length  and  25  feet  breadth),  ujMjn  which  still 
remained  from  1  to  2  feet  of  the  old  lime  cargd,  the  wreck  having 
about  15  feet  depth  of  water  over  this  lime,  and  lying  in  from  10  to  18 
feet  depth  of  water  just  at  the  head  of  the  deep-water  channel  at  a 
point  150  feet  northwest  of  the  end  of  Beach  Wharf  on  the  eastern  side 
of  the  head  of  the  harbor.  The  lumj)  formed  by  the  old  cargo  hml 
several  times  been  struck  by  the  keel  and  propellers  of  tugboats  using 
this  part  of  the  harbor. 

Wreck  No.  7  (name  unknown)  was  found  to  consist  of  an  old  wooden 
hull  (about  120  feet  in  length  and  20  feet  in  breadth),  whose  st-ernpost 
side  ribs,  and  30  feet  length  of  keel  and  old  lime  cargo  were  still  remain- 
ing, the  whole  having  only  from  2  to  4  feet  of  water  over  the  lime,  and 
lying  in  from  5  to  7  feet  depth  of  water,  at  a  point  about  6,000  feet  fr^im 
the  head  of  the  harbor  and  300  feet  from  its  western  shore,  and 
specially  dangerous  to  light-draft  boats  Jipproaching  at  high  water  the 
wharves  and  anchorages  of  this  part  of  the  harbor. 

The  location  of  all  these  wrecks  is  shown  by  sketches  and  maps  now 
on  tile  in  this  (Newport)  office. 

Field  work  upon  these  wrecks  was  commenced  July  21,  under  Mr. 
Theo.  McMahan,  as  diver  and  inspector,  using  a  hired  sailboat  and 
crew,  and  was  completed  (together  with  other  work)  on  August  3. 
The  under  water  work  was  all  done  in  eight  days,  two  other  days  being 
spent  in  waiting  for  suitable  weather. 

The  lime  cargoes  were  either  scattered  by  explosives  or  washed  out 
with  a  water  jet,  and  then  the  hull  and  decks  were  shattered  by  explo- 
sives, the  larger  and  more  solid  (together  with  some  of  the  lighter)  frag- 
ments being  towed  ashore  and  drawn  up  to  above  high-wat^ir  mark, 
and  the  remaining  portions  being  left  scattered  over  the  sand  bottom 
in  holes  below  the  general  surface  of  the  bottom.  In  this  work  there 
were  used,  in  all,  970  pounds  of  dynamite  in  156  charges  of  from  2  to 
20  pounds  each,  as  follows:  290  pounds, in  45  charges,  on  Avreck  No.  1; 
225  pounds,  in  34  charges,  on  wreck  No.  2;  179  pounds,  in  25  charges, 
on  wreck  No.  3;  81  pounds,  in  11  charges,  on  wreck  N<^4^33^aaiids, 
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in  13  charges,  on  wreck  Ko.  5;  96  pounds,  in  12  charges,  on  wreck  'No. 
6}  and  66  pounds,  in  16  charges,  on  wreck  No.  7. 

Final  inspections  by  diver  and  sounding  poles  after  work  at  each 
wreck  showed  that  everything  had  beien  removed  to  the  general  level 
of  the  surrounding  bottom. 

No  proi)erty  of  any  value  was  recovered,  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value  of  the  material  saved  (either  through  the  direct  expenses  of  such 
work  or  the  delay  thereby  caused  to  the  main  work  of  destruction  of 
the  wrecks  themselves). 

The  total  cost  of  this  work  was  $627.55,  including  all  expenses  of  first 
examination,  all  field  work,  final  inspections,  and  other  superintendence, 
divided  as  follows:  About  $210  on  No.  1,  $100  on  No.  2,  $80  on  No.  3, 
$70  on  No.  4,  $60  on  No.  6,  $50  on  No.  6,  and  $60  on  No.  7. 

6.   WRECK  OF  SCHOONER  ACACIA. 

The  schooner  Acacia  was  in  August,  1893,  reported  as  then  lying  in 
a  wrecked  condition,  with  her  masts  awash,  near  Ohatham,  Mass.,  in 
the  main  route  of  sailing  and  steam  vessels  around  Cape  Cod,  and  as 
therefore  being  a  dangerous  obstruction  to  navigation. 

Und^r  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  August  18,  1893, 
and  of  the  Chief  of  Engineers  of  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  work  to  be  done  by  hired  labor  and  the 
use  of  the  Government  plant. 

According  to  the  best  available  reports,  the  schooner  Acacia^  bound 
from  Port  Johnson  to  St.  Johns,  New  Brunswick,  was  on  August  11, 
1893,  sunk  by  collision  in  a  fog  about  6  miles  east  southeast  from  Chat* 
ham,  Mass.  She  was  a  small,  1-decked,  2-mast«d  schooner,  and  when 
sunk  was  loaded  with  coal.  Her  dimensions  were,  approximately,  as 
follows;  Length,  49  feet;  breadth,  13  feet;  depth,  4  feet;  gross  tonnage, 
31  tons;  net  tonnage,  29  tons.  She  was  built  in  Essex,  Slass.,  in  1884, 
and  was  documented  from  Marblehead,  Mass.  Before  work  was  com- 
menced upon  her  one  topmast  showed  above  water  and  the  other  was 
broken  off,  leaving  the  stump  a  few  feet  under  the  surface.  She  lay  in 
about  70  feet  of  water  directly  in  the  course  of  vessels  passing  around 
Cape  Cod.  Owing  to  the  depth  of  water  around  her  the  removal  of 
her  spars  and  rigging  was  all  that  was  deemed  necessary  to  prevent 
ber  from  endangering  or  obstructing  navigation. 

Field  work  ux)on  this  wreck  was  commenced  and  finished  on  October 
12,  under  Mr.  Theo.  McMahan,  as  diver,  overseer,  and  inspector,  using 
a  small  hired  sailboat  with  crew.  The  sails  and  rigging  were  first 
cut  loose  from  the  hull  and  7  pounds  of  dynamite  were  placed  on  her 
spars  50  feet  below  thesurface.  The  explosion  of  this  dynamite  cleared 
away  all  obstructions  down  to  50  feet  below  the  water  level,  the  wreck- 
age thus  detached  either  sinking  in  deep  water  or  tioatiug  oflF.  This 
vessel  is  not  now  any  obstruction  to  navigation. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  nmde 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $117.26,  including  the  ex])enses  of 
location,  field  work  of  destruction,  final  inspection,  and  superintend- 
ence. Digitized  by  V^OOgie 
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7.  AVRECK   OF   COAL  BARGE  N.   &  W.  NO.  4. 

The  coal  barge  N".  i&  W.  No.  4  was  reported  in  August,  1893,  as  sunk 
and  lying  directly  in  the  channel  of  Providence  River,  Rhode  Island, 
above  Sabincs  Point  light-house. 

Under  provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 
1880,  and  by  direction  of  the  Secretary  of  War  of  August  29,  1893,  and 
of  the  Chief  of  Engineers  of  August  30,  1893,  the  removal  of  this  wreck 
was  ordered,  and  $1,800  was  allotted  for  this  i)urpose,  the  work  to  be 
commenced  as  soon  as  possible  after  October  18, 1893,  and  to  be  done 
by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  this  barge,  loaded  with 
coal,  was  sunk  by  collision  at  this  place  with  the  steamer  Berlcshire  on* 
August  18,  and "  sank  immediately  in  about  30  feet  depth  of  water, 
directly  in  the  middle  of  the  narrow  channel  of  this  river,  at  a  point 
about  350  yards  above  the  Sabine  Point  light-house.  She  was  a  wooden 
2-dccked,  3-masted  schooner  barge,  of  193  feet  length,  37  feet  breadth, 
19  feet  depth,  built  in  1890  at  Brooklyn,  N.  Y.,  documented  from  Phila- 
delphia, l*a.,  and  owned  by  A.  J.  Ileraphill.  Lying  directly  in  the 
middle  of  the  channel,  where  she  had  to  be  passed  many  times  each 
day  and  night,  she  was  an  exceedingly  dangerous  obstruction  to  the 
navigation  of  the  river  5  but  neither  the  State  law  nor  the  United  States 
law  provided  for  any  removal  within  less  than  about  sixty  days,  unless 
by  the  owner.  Preparations  were  therefore  made  for  prompt  work  by 
the  United  States  force  on  the  expiration  of  the  two  months  limit  of 
time,  and  the  owner  was  so  notified. 

Meanwhile,  on  account  of  the  value  of  the  cargo,  prompt  work  wa« 
being  done  by  the  owner  and  underwriters,  and  by  October  C  their 
wrecking  plant  succeeded  in  raising  the  wreck  and  floating  her  off 
bodily  to  the  nearest  available  wharf. 

The  work  of  the  United  States  was  therefore  limited  to  a  very  small 
amount  of  correspondence,  whose  cost  was  so  small  as  to  be  disre- 
garded, the  entire  allotment  being  therefore  returned  to  the  Treasury 
untouched. 

8.  WRECK   OF   SCHOONER   JOHN   P.  KELSEY. 

A  wreck  (later  stated  to  be  the  John  P.  KeUey)  was  in  September, 
1893,  reported  as  then  lying  in  a  wrecked  condition,  with  her  two  masts 
awash,  southeast  of  the  Handkerchief  light-ship  and  southwest  of 
Monomoy  Point  Light,  southern  Cape  Cod,  Massachusetts,  and  as, 
therefore,  being  a  dangerous  obstruction  to  the  navigation  of  this  much- 
frequented  water  course  around  the  S(mthern  end  of  Cape  Cod. 

Under  the  provisions  of  section  4  of  the  liver  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  November  13, 
1893,  and  of  the  Chief  of  Engineers  of  November  14,1893,  the  removal 
of  this  wreck  was  ordered,  work  to  be  done  by  hired  labor  and  the  use 
of  the  (lovernment  plant. 

Owing  to  the  stnmg  currents  of  this  locality  it  was  deemed  best  to 
not  only  remove  all  masts  and  rigging,  but  to  thoroughly  break  up  the 
hull,  so  that  the  latter  could  not  be  afterwards  washed  up  into  shoaler 
water,  where  it  might  become  a  new  obstruction  to  navigation. 

According  to  the  best  available  reports,  the  schooner  «/o/ui  P.  KeUey^ 
bound  from  Rockland,  Me.,  to  New  York  City  with  a  cargo  of  lime, 
took  fire,  was  abandoned  by  her  crew,  and  sank,  in  September,  1893, 
in  about  3G  feet  of  water,  at  a  point  about  1.9  miles  east,12o  Bonth  of 
the  then  i)osition  of  Handkerchief  light-ship,  and  about  4.5  miles  south 
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280  42'  west  of  Monoinoy  Point  (Massachusetts)  Light.  She  was  a 
wooden,  2-masted,  1-decked  schooner  of  170  tons  gross  and  161  tons 
net  tonnage,  of  100  feet  length,  30  feet  breadth,  and  8.G  feet  depth. 
She  was  built  in  1872  at  Estclville,  N.  J.,  was  documented  from  Rock- 
land, Me.,  and  was  recently  owned  by  John  Burnet.  Before  work  was 
commenced  upon  her  her  foremast  and  fore-topmast  were  visible  above 
water. 

Field  work  upon  this  wreck  was  begun  on  January  5,  1894,  and  com- 
pleted on  January  10, 1894,  under  Mr.  Theo.  McMahan,  as  diver,  over- 
seer, and  inspector,  using  a  small  hired  sailboat  with  crew.  The  actual 
work  of  removal  required  two  days,  the  other  three  days  being  occupied 
with  preparations  and  closing  work.  An  under-water  examination 
showed  that  the  hull  lay  in  a  hole  about  10  feet  deeper  than  the  surround- 
ing ocean  bottom,  which  was  about  30  feet  below  low  water.  About  100 
pounds  of  dynamite  were  used  to  shatter  the  wreck  and  its  rigging  and 
scatter  the  cargo,  etc.,  over  the  ocean  bottom.  Upon  further  subma- 
rine examination  it  was  found  that  she  was  completely  broken  up,  that 
there  was  more  water  over  the  fragments  than  over  the  adjacent  sand 
bottom,  and  that  there  was  nothing  left  which  could  again  become  any 
obstruction  to  navigation. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  njaterial  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $271.77,  including  all  the  expenses 
of  location,  field  work  of  destruction,  final  inspection,  and  superintend- 
ence. 

9.   WRECK   OF   SCHOONER   G.   M.   FARNSWORTH. 

The  schooner  G.  M.  Farnaworth  was  reported  in  October,  1893,  as 
then  lying  in  a  wrecked  condition  in  Chatham  Eoads,  Massachusetts, 
and  as  being  a  dangerous  obstruction  to  navigation. 

Under  the  provisions^  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  November  13, 1893, 
and  of  the  Chief  of  Engineers  of  November  14,  1893,  the  work  of  the 
destruction  and  removal  of  this  wreck  was  ordered,  work  to  bctdone  by 
hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  reports,  the  schooner  G.  M.  Farns- 
tcorth,  a  wooden  vessel,  with  1  deck  and  2  masts,  loaded  with  lime, 
on  her  way  from  Kockland,  Me.,  to  New  York  City,  was  sunk  in  about 
1858  on  the  flats  west  of  Monomoy.  She  was  about  80  feet  long  and  75 
to  100  tons  burden.  When  reported  to  this  office  she  lay  in  Chatham 
lioads  at  a  point  about  2.8  miles  southwest  from  Stage  Harbor  (Chat- 
liam  Old  Harbor)  Light  and  about  1.2  miles  from  the  nearest  land,  and 
in  about  5  to  10  feet  of  water,  a  menace  to  all  vessels  entering  Stage 
Harbor. 

It  was  deemed  best,  therefore,  to  destroy  her  down  to  the  level  of  the 
surrounding  ocean  bottom,  about  9  to  10  feet  below  mean  low  water. 

Field  work  upon  this  wreck  was  begun  on  January  1, 1894,  and  com- 
pleted January  3, 1894,  under  Mr.  Theo.  McMahan,  as  diver,  overseer, 
and  inspector,  using  a  small  hired  sailboat  with  crew.  The  actual 
underwater  work  was  done  in  two  days,  the  other  day  being  spent  in 
preparations  and  waiting  for  favorable  weather.  The  hull  and  cargo 
were  broken  up  and  scattered  by  153  pounds  of  dynamite  in  30  charges. 
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The  wreckage  either  floated  away  or  was  so  scattered  over  the  sur- 
rounding ocean  bottom  that  it  is  now  no  longer  an  obstruction  to  navi- 
gation. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $248.08,  including  all  expenses  of  loca- 
tion, field  work  of  destruction,  and  superintendence. 

10.   WRECK  OF  SCHOONER   ANNIE  W.  AEIERS. 

The  schooner  Annie  W.  AJcers  was  on  January  20, 1894,  reported  as 
then  lying  in  a  wrecked  condition  in  Hyannis  Harbor,  Massachusetts, 
west-southwest  from  the  Old  Colony  Eailroad  Wharf,  and  as,  therefore, 
being  a  dangerous  obstruction  to  the  free  navigation  of  this  harbor. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  January  24, 1893, 
and  of  the  Chief  of  Engineers  of  the  same  date,  the  removal  of  this 
wreck  by  the  United  States  was  ordered  and  $950  was  allotted  for  this 
purpose,  work  to  be  done  by  hired  labor  and  the  use  of  the  Government 
plant. 

According  to  the  best  available  information,  the  English  schooner 
Annie  W.  AJcers,  bound  for  ISiew  York  City  with  a  cargo  of  laths,  was 
towed  into  Hyannis  Harbor  full  of  water  November  12,  1893,  and  soon 
afterwards  sank  in  about  9  feet  of  water,  about  700  feet  west-southwest 
from  the  Old  Colony  liailroad  Wharf  and  about  1,100  feet  from  shore. 
She  was  a  wooden,  2-inasted,  1-decked  schooner,  of  foreign  build 
and  register,  of  109  tons  burden,  and  of  about  80  feet  length  and  18 
feet  breadth.  As  she  was  in  a  sinking  condition  when  towed  into 
Hyannis  Harbor,  Massachusetts,  and  as  she  was  sold  at  auction  to  Mr. 
E.  P.  Cook,  of  Wellfleet,  Mass.,  who  stripi>ed  everything  of  value  and 
abandoned  her,  leaving  her  to  remain  a  dangerous  obstruction  to  other 
shipping,  such  abandonment  became  a  violation  of  Mai^sachusetts  State 
law,  and  the  harbor  and  land  commissioners  of  Massachusetts  pro- 
ceeded against  the  captain  (Benj.  Mallows)  of  the  tug  that  towed  the 
derelict  into  port  and  against  E.  P.  Cook,  the  purchaser,  as  parties 
responsible  for  this  obstruction.  However,  as  those  men  were  without 
special  funds  or  property,  and  it  was  therefore  doubtful  whether  the 
provisions  of  the  State  suitute  could  be  enforced  without  great  delay, 
if  at  all,  the  actual  removal  of  the  wreck  was  finally  undertaken  by 
this  oflice  at  the  request  of  the  Massachusetts  State  commissioners. 
Before  work  was  commenced  upon  her  her  hull  was  partly  visible 
above  ordinary  high  water.  The  removal  of  her  hull  and  all  project- 
ing parts  down  to  the  level  of  the  ocean  bottom  was  deemed  necessary 
to  prevent  her  from  further  endangering  and  obstructing  navigation. 

Field  work  upon  this  wreck  was  begun  on  the  3d  and  completed  on 
the  7th  March,  1894,  under  Mr.  Theo.  McMahan,  as  diver,  overseer,  and 
inspector,  using  a  small  hired  sailboat  with  crew.  The  actual  under- 
water work  was  done  in  three  days.  Sixty  charges  of  dynamite,  amount- 
ing to  401  pounds  in  all,  were  placed  in  diflferent  x)arts  of  the  wreck  by 
the  diver  and  electrically  exploded,  completely  breaking  up  the  wreck 
and  scattering  the  fragments  over  the  surrounding  ocean  bottom;  and 
any  large  pieces  not  floating  off  were  carried  up  on  the  beach  above 
high  water,  so  that  nothing  was  left  projecting  a^\^e^|l^h<j^m  to 
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obstruct  navigation  in  any  way.  This  wreck  is  therefore  no  longer  any 
obstruction  to  navigation.  Soundings  showed  from  10  to  14  feet  depths 
over  the  area  formerly  occupied  by  the  wreck. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  .work  of  destruc- 
tion of  the  wreck  itself). 

The  total  cost  of  this  work  was  $247.14,  including  all  the  expenses 
of  location,  field  work  of  destruction,  final  inspection,  and  superintend- 
ence. 

11.   WRECK  OF   SCHOONER   STEPHEN   RAYMOND. 

The  schooner  Stephen  Raymond  was,  on  January  20, 1894,  reported  as 
then  lying  in  a  wrecked  condition  in  Hyannis  Harbor,  Massachusetts, 
west  of  the  Old  Colony  Wharf  and  300  yards  from  shore,  and  as,  there- 
fore, being  a  dangerous  obstruction  to  the  free  navigation  of  this  harbor. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  March  22,  1894, 
and  of  the  Chief  of  Engineers  of  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  and  $500  was  allotted  for  this  purpose; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  the  schooner  Stephen 
Raymond^  bound  from  Kew  York  to  Osterville,  Mass.,  was  wrecked 
about  November,  1893,  and  sank  in  about  5  to  8  feet  of  water  about  43 
yards  west  of  the  Old  Colony  Wharf  and  300  feet  from  shore,  in  Hyannis 
Harbor,  Massachusetts.  She  was  a  small  1-decked,  2-masted,  wooden 
schooner,  and  when  sunk  was  loaded  with  coal.  Her  dimensions  were 
approximately  as  follows:  Length,  55  feet;  breadth,  22  feet;  depth, 
4.4  feet;  gross  tonnage,  33  tons;  net  tonnage,  31  tons.  She  was  built 
in  Darien,  Conn.,  in  1851,  and  was  documented  from  Barnstable,  Mass. 
Before  work  was  commenced  upon  her  parts  of  her  hull  showed  above 
ordinary  high  water.  She  lay  in  about  5  to  8  feet  of  water  in  the  way 
of  small,  light-draft  vessels  making  use  of  this  harbor.  The  removal 
of  her  hull  and  all  projecting  parts  down  to  the  level  of  the  harbor 
bottom  was  deemed  necessary  to  prevent  her  from  further  endangering 
and  obstructing  navigation. 

Field  work  upon  this  wreck  was  commenced  on  the  28th  March  and 
finished  on  February  12,  1894,  under  Mr.  Theo.  McMahan,  as  diver, 
overseer,  and  inspector,  using  a  small  hired  sailboat  with  crew.  The 
actual  under- water  work  was  done  in  three  days;  the  rest  being  spent 
in  waiting  for  good  weather.  Forty-six  charges  oi  dynamite,  amount- 
ing in  all  to  142  pounds,  were  placed  in  ditterent  parts  of  the  wreck 
by  the  diver  and  electrically  exploded,  completely  breaking  up  the 
wreck  and  scattering  the  fragments  over  the  surrounding  harbor  bot- 
tom, so  that  nothing  was  left  projecting  above  the  bottom  to  obstruct 
navigation  in  anyway.  This  wreck  is  therefore  no  longer  any  obstruc- 
tion to  navigation. 

No  i)roperty  of  any  value  was  recovered,  nor  was  an  .attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruc- 
tion of  the  wreck  itself. 

The  total  cost  of  this  work  was  8291.69,  including  the  expenses  of 
location,  field  work  of  destruction,  final  inspection,  and  superintendence. 

Digitized  by  V^OOQ  IC 
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12.   WRECK   OF  SCHOONER  KATIE  MITCHELL. 

Tbe  schooner  Kaiic  Mitcliell  was  on  January  20,  1894,  reported  as 
tben  lying  in  a  wrecked  condition  on  a  bar  southwest  of  Bass  Hive?, 
Massachusetts,  east  of  Great  Island  and  southeast  of  Hyannis,  Mass., 
in  the  route  of  shallow-draft  sailing  and  steam  vessels,  and  as,  thercforeT 
being  a  dangerous  obstruction  to  the  free  navigation  to  this  vicinity. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  January  24, 1893, 
and  of  tbe  Chief  of  Engineers  of  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  and  $950  was  allotted  for  this  purpose;  vrork 
to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  the  schooner  KaXk 
Mitchell^  bomid  from  Bangor,  Me.,  to  New  York,  foundered  dinruig 
August,  1893,  in  about  8.5  feet  of  water  on  the  edge  of  a  bar  about  2 
miles  southwest  of  Bass  Iti ver,  Massachusetts,  about  Imile  east  of  Great 
Island,  and  about  3  miles  southeast  of  Hyannis,  Mass.  She  was  a  small, 
1-decked,  2-masted,  wooden  schooner,  and  when  sunk  was  loaded  with 
lumber.  Her  dimensions  were  approximately  as  follows :  Length,  84 
feet;  breadth,  20  feet;  depth,  7  feet;  gross  tonnage,  113  tons;  net  ton- 
nage, 107  tons.  She  was  built  in  Bath,  Me.,  in  1871,  and  was  docu- 
mented from  Bath,  Me.  Before  work  was  commenced  upon  her,  her 
hull  showed  above  ordinary  high  tide  and  lay  in  about  8.5  feet  of  water, 
in  the  course  of  vessels  using  this  neighborhood.  The  removal  of  her 
hull  and  all  i)rojecting  parts  down  to  the  level  of  the  ocean  bottom  Wci^ 
deemed  necessary  to  prevent  her  from  further  endangering  and  obstruct- 
ing navigation. 

Field  work  upon  this  wreck  was  commenced  on  the  13th  of  March  and 
finished  on  February  17, 1894,  under  Mr.  Theo.  McMahan,  as  diver,  over- 
seer, and  inspector,  using  a  small  hired  sailboat  with  crew.  The  actual 
under- water  work  was  done  in  two  days.  By  the  time  that  the  field  party 
reached  this  wreck  on  the  second  day,  heavy  sea  action  had  already 
broken  the  schooner  in  two  and  drifted  one  half  of  the  hull  way  up  on 
the  beach  and  the  other  half  within  150  feet  of  the  beach.  "Thirty 
charges  of  dynamite,  amounting  to  315i)ounds  in  all,  were  placed  in  dif- 
ferent parts  of  the  wreck  by  the  diver  and  electrically  exploded,  com- 
pletely breaking  up  the  wreck  and  scattering  the  fragments  over  the 
surrounding  ocean  bottom,  after  which  all  remaining  large  pieces  of  the 
wreck  and  cargo  aroundboth  its  original  and  last  positions  were  carried 
up  on  the  beach,  so  that  nothing  was  left  projecting  above  the  bottom 
to  obstruct  navigation  in  any  way.  This  wreck  is  therefore  no  longer 
any  obstruction  to  navigation. 

JS^o  property  of  any  value  was  recovered,  nor  was  an  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  nuiin  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $304.49,  including  the  expenses  ot 
location,  field  work  of  destruction,  final  inspection,  and  superintendence. 

13.  WRECK   OF   SCHOONER  FRANKLIN. 

The  schooner  FranMin  was  reported  on  January  20,  1894,  as  then 
lying  in  a  wrecked  condition  on  Bearses  Shoal,  southeast  by  east  from 
Monomoy  Light,  southern  Cape  Cod,  Massachusetts,  and  as  being  a 
dangerous  obstruction  to  navigation.  .    r^r^mo 
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Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  January  24,  and 
of  the  Chief  of  Engineers  of  the  same  date,  the  work  of  the  destruc- 
tion and  removal  of  this  wreck  was  ordered,  and  $1,700  was  allotted  for 
this  purpose^  work  to  be  done  by  hired  labor  and  the  use  of  the  Gov- 
ernment plant. 

According  to  the  best  available  in  formation,  the  schooner  Franklin^  a 
wooden  vessel  with  1  deck  and  2  masts,  of  295  tons  gross,  and  280  tons 
net  tonnage,  loaded  with  paving  stone,  bound  from  Sullivan,  Me.,  to 
New  York  City,  was  sunk  on  November  26,  1893,  in  11  to  13  feet  of 
water,  on  Bearses  Shoal,  about  0.5  mile  southeast  by  east  from  Mon- 
omoy  Light  and  about  0.5  mile  north-northeast  from  Shovelful  light- 
ship. She  was  built  in  Baltimore,  Md.,  in  1867,  documented  in  Bath, 
.  Me.,  and  was  about  112  feet  long,  30  feet  broad,  and  8  feet  deep,  and,  in 
good  condition. 

Before  work  was  commenced  on  her  her  rigging  showed  above  ordi- 
nary high  tide,  and  there  was  from  5  to  8  feet  over  her  decks.  She  lay 
in  a  very  exposed  i)lace,  where  work  of  removal  was  possible  only  a  few 
hours  each  day,  owing  to  heavy  seas  and  swift  tidal  currents,  and 
where  she  was  a  constant  danger  to  vessels  needing  to  use  this  vicinity. 
The  removal  of  her  hull  and  all  projecting  parts  down  to  the  level  of 
the  ocean  bottom  was  deemed  necessary  to  prevent  her  from  further 
endangering  and  obstructing  navigation. 

Field  work  upon  this  wreck  was  begun  on  February  19,  1894,  and 
completed  March  17, 1894,  under  Mr.  Theo.  McMahan,as  diver,  over- 
seer,  and  inspector,  using  a  small  hired  sailboat  with  crew.  The  actual 
underwater  work  was  done  in  seven  days  5  the  other  days  being  spent 
in  preparations,  and  especially  waiting  for  favorable  weather  and  suit- 
able tides.  The  hull  and  cargo  were  broken  up  and  scattered  by  380 
pounds  of  dynamite  in  71  charges.  The  wreckage  either  floated  away 
or  was  so  scattered  over  the  surrounding  ocean  bottom  that  it  is  now 
no  longer  an  obstruction  to  navigation.  Soundings  showed  a  least 
depth  of  II  feet  around  the  former  place  of  the  wreck. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruc- 
tion of  the  wreck  itself). 

The  total  cost  of  this  work  was  8682.72,  including  all  cxi)enscs  of 
location,  field  work  of  destruction,  and  superintendence. 

14.   WRECK   OF   SCHOONER   LAURA  E.   MESSER. 

The  schooner  Laura  E,  Messer  was,  on  January  20,  1894,  reported  a« 
then  lying  in  a  wrecked  condition  on  the  shoals  of  Pollock  Rip,  cast  of 
Monomoy  Point,  in  the  route  of  shallow-draft  sailing  and  steam  vessels, 
and  as  therefore  being  a  dangerous  obstruction  to  the  free  navigation 
of  this  vicinity. 

Under  the  provisions  of  section  4  of  the  ri\^r  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  January  24, 1894, 
and  of  the  Chief  of  Engineers  of  the  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  and  $1,200  was  allotted  for  this  purpose; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  the  schooner  Laura  E. 
Messer^  bound  from  Baltimore,  Md.,  to  North  Weymouth,  Mass.,  was 
wrecked  January  11, 1894,  by  striking  the  shoals  g^|tiiW*^^JO©ai€ud 
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sank  in  about  10  to  15  feet  of  water  at  a  x)oint  about  2.37  miles,  south- 
east J  east,  from  the  Monomoy  (Mass.)  Life-Saving  House,  being  about 
1.75  miles  from  the  nearest  shore,  that  of  Monomoy  Point,  Massachu- 
setts. She  was  a  wooden  schooner  of  2  decks  and  3  masts,  and  of  the 
following  dimensions:  Length,  137.7  feet;  breadth,  32  feet;  depth,  14.6 
feet;  and  of  426.7  tons  gross  and  404.94  tons  net  tonnage.  She  was 
built  in  1873  at  Belfast,  Me.,  and  was  documented  from  Kockland,  Md., 
and  was  recently  owned  by  J.  F.  Gregory.  When  first  located,  she  had 
been  stripped  of  her  sails  and  some  of  her  rigging  and  had  already  been 
partly  broken  up  by  the  heavy  seas,  and  she  lay  with  3  to  5  feet  of 
water  over  her  in  about  12  feet  of  water,  in  the  course  of  vessels  using 
this  neighborhood.  The  removal  of  her  hull  and  all  projecting  parts 
down  to  the  level  of  the  surrounding  ocean  bottom  was  deemed  neces- 
sary to  prevent  her  from  further  endangering  and  obstructing  naviga- 
tion. 

Field  work  upon  this  wreck,  much  delayed  by  bad  weather,  was 
commenced  on  March  18  and  finished  on  April  4, 1894,  under  Mr.  Theo. 
McMahan  as  diver,  overseer,  and  inspector,  using  a  small  hired  sailboat 
with  crew.  The  actual  under- water  work  was  done  in  two  days.  By 
tlie  time  that  the  field  party  reached  this  wreck  heavy  sea  action  had 
already  broken  the  schooner  in  pieces  and  drifted  away  the  fragments, 
leaving  only  her  chains,  anchors,  and  heavy  rigging  on  the  ocean  bo^ 
toui.  The  dangerous  location  and  character  of  this  wreck  made  it 
important  that  its  complete  removal  should  be  obtained  beyond  ques- 
tion of  doubt,  and  therefore  the  adjacent  ocean  bottom  was  carefully 
examined  by  the  aid  of  sweep  hues  and  the  diver  over  an  Jirea  of  about 
750  yards  scjuare.  Nothing  large  was  found  remaining.  Anchor  flukes 
and  other  small  projections  above  the  general  bottom  were  removed  so 
as  to  leave  at  least  12  feet  of  water  all  over  a  smooth  sand  bottoui  sur- 
face.   This  wreck  is  therefore  no  longer  any  obstruction  to  navigation. 

Xo  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $443.15,  including]  the  exi>ens€S  of 
location,  field  work,  final  inspection,  and  superintendence. 

15.   WKECK  OF   SCHOOjJJEB  ASA   H.   PERVERE. 

The  schooner  Asa  H.  Pervcre  was,  on  March  20, 1804,  reported  as  then 
lying  in  a  wrecked  condition  oft'  Monomoy  Beach,  Massachusetts,  and 
as  therefore  being  a  dangerous  obstruction  to  the  free  navigation  of 
this  harbor. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  March  22,  1894, 
and  of  the  Chief  of  Engineers  of  the  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  and  $350  was  allotted  for  this  purix)se; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  the  schooner  AsaH,  Per- 
rercy  bound  from  Swan's  Island,  Maine,  to  New  York  City,  was  wrecked 
and  sunk  several  years  ago.  Later  the  sand  washed  oft*  from  and 
around  her  so  as  to  change  her  former  condition,  and  left  her  lying  in 
about  C  feet  of  water,  about  2.9  miles  south-southwest  of  the  Chatham 
Lights,  and  2.25  miles  northeast  half  east  from  Monomoy  Life-Saving 
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Station,  and  about  200  yards  from  the  shore  of  Monomoy  Beach,  Massa- 
chusetts. She  was  a  small  1-decked,  2-masted,  wooden  schooner,  and 
when  sunk  was  loaded  with  stone.  Hfer  dimensions  were  approximately 
as  follows:  Length,  86.5  feet;  breadth,  23.5  feet;  depth,  8  feet;  |?ross 
tonnage,  98  tons.  She  was  built  in  Essex,  Mass.,  in  1876,  and  was  docu- 
mented from  Wellfleet,  Mass.  Before  work  was  commenced  upon  her, 
parts  of  her  hull  showed  above  very  low  water.  She  lay  in  about  G  to 
8  feet  of  water,  in  the  way  of  small  light-draft  vessels  making  use  of  • 
this  neighborhood,  had  actually  been  struck  by  one  of  the  small  light- 
draft  fishing  boats  of  the  vicinity,  and  was  also  a  constant  element  of 
danger  to  the  boats  of  the  Life-Saviug  Station,  especially  in  foggy  or 
bad  weather  and  at  night.  She  had  been  considerably  broken  up  by 
the  sea,  but  the  greater  part  of  her  hull  still  remained.  The  removal 
of  her  hull  and  all  projecting  parts  down  to  the  level  of  the  ocean  bot- 
tom was  deemed  necessary  to  j)revent  her  from  further  endangering 
and  obstructing  navigation. 

Field  work  upon  this  wreck  was  commenced  on  March  28,  1894,  and 
finished  on  the  same  day,  under  Mr.  Theo.McMahan,  as  diver,  overseer, 
and  inspector,  using  a  small  hired  sailboat  with  crew.  Twenty-five 
charges  of  dynamite,  amounting  in  all  to  75  pounds,  were  placed  in  dif- 
ferent parts  of  the  wreck  by  the  diver  and  electrically  exploded,  com- 
pletely breaking  up  the  wreck  and  scattering  the  fragments  over  the 
surrounding  ocean  bottom,  so  that  nothing  was  left  projecting  above 
the  bottom  to  obstruct  navigation  in  any  way.  This  wreck,  is  there- 
fore no  longer  any  obstruction  to  navigation. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  wa«  $82.13,  including  the  expenses  of  loca- 
tion, field  work  of  destruction,  final  inspection,  and  superintendence. 

IG.   WRECK   NEAR  BROWNS   LEDGE,   MASSACHUSETTS. 

Between  November,  1893,  and  May,  1894,  various  reports  continued 
to  be  heard  as  to  an  unknown  wreck  whose  mast  or  spar  projected  from 
3  to  8  feet  above  the  water,  at  a  point  somewhere  within  an  area  of 
about  a  mile  diameter  and  about  2.6  to  3.5  miles  north  of  Browns  Ledge, 
western  entrance  to  Vineyard  Sound,  Massachusetts,  where  the  water 
is  reported  to  be  about  12  to  16  fathoms  deep.  Any  wreck  of  this  nature 
in  this  locality  being  evidently  a  danger  to  navigation,  her  continued 
existence  was  duly  reported  to  the  Department,  and  by  direction  of  the 
Secretary  of  War  of  May  12, 1894,  and  of  the  Chief  of  Engineers  of 
same  date,  the  destruction  of  her  masts  and  rigging  to  30  feet  depth 
below  the  water  surface  was  ordered;  work  to  be  done  by  hired  labor 
and  the  use  of  the  Government  i)lant. 

However,  before  the  engineer  force  and  plant  could  be  spared  from 
other  work  and  sent  to  this  locality,  further  report  was  received  from 
the  Kavy  Department  that  its  dynamite  cruiser  Vesuvius  had  found 
this  wreck  and  destroyed  its  masts  and  rigging  to  about  60  feet  depth, 
leaving  nothing  further  to  be  done. 

The  work  of  the  engineer  office  was  therefore  limited  to  correspond- 
ence and  other  office  work  to  the  extent  of  only  $8.34. 
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17.   WRECK  OF   SCHOONER  L.  F.  HOPKINS. 

This  wreck  was  reported  in  May  as  sunk  aei*oss  the  main  channel  of 
the  Pawtucket  Eivcr,  near  its  head.  Eeports  were  submitted  thereon 
on  May  2G.  By  direction  of  the  Secretary  of  War  of  May  29,  allotment 
was  made  and  her  removal  ordered,  work  to  be  commenced  on  July  16. 
A  bill  was  secured  from  the  Ehode  Island  legislature  by  which  this 
(and  all  future  similar  wrecks,  in  cases  of  emergency)  may  be  removed 
at  once  under  the  direction  of  the  State  harbor  commission,  and  at  the 
expense  of  the  parties  at  fault,  or  by  the  State.  Preparations  were 
made  for  further  work. 

18.   WRECK  NEAE  PARKER'S  RIVER. 

This  wreck  was  reported  to  this  office  during  the  month  of  June  aa 
having  been  run  into  by  private  boat  owners,  with  serious  results  to 
their  boats.  The  existence  and  extent  of  this  wreck  were  inquired 
into.    Preparations  were  made  for  further  work. 
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IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND,  CON- 
NECTICUT AND  NEW  YORK,  AND  ON  SOUTHERN  SHORE  OF  LONG 
ISLAND,  NEW  YORK. 


UEPORT  OF  LIEUT.  COL,  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


3. 


1.  Mystic  River,  Connecticut. 

2.  Thames  River,  including  Shaws  Cove, 
New  London  Harbor,  Connecticut. 

Connecticut  River,  Massachusetts  and 
Connecticut. 

4.  Harbor  of  refuge,  Duck  Island  Har- 

bor, Connecticut. 

5.  Clinton  Harbor,  Connecticut. 

6.  New  Haven  Harbor,  Connecticut. 

7.  Breakwaters  at  New  Haven,  Connect- 

icut. 

8.  Milford  Harbor,  Connecticut. 

9.  Housatonic  River,  Connecticut. 
.10.  Bridgeport  Harbor,  Connecticut. 

11.  Black  Rock  Harbor,  Connecticut. 

12.  Saugatuck  River,  Connecticut. 

13.  Wilsons  Point  Harbor,  Connecticut. 


14.  Five  Mile  River  Harbor,  Connecticut. 

15.  Stamford  Harbor,  Connecticut. 

16.  Harbor  at  Cos  Cob  and  Mian  us  River, 

Connecticut. 

17.  Port  Chester  Harbor,  New  York. 

18.  Larchmont  Harbor,  New  York. 

19.  East  Chester  Creek,  New  York. 

20.  Greenport  Harbor,  New  York. 

21.  Port  Jefferson  Harbor,  New  York. 

22.  Huntington  Harbor,  New  York. 

23.  Glen  Cove  Harbor,  New  York. 

24.  Flushing  Bay,  New  York. 

25.  Patchogue  River,  New  York. 

26.  Browns  Creek,  Sayville,  N.  Y. 

27.  Removing    sunken   vessels  or    craft 

obstructing  or  endangering  navi- 
gation. 


HARBOR  LINES. 

28.  Greenport  Harbor,  New  York.  |  29.  Patchogue  River,  Now  York. 


Engineer  Office,  U.  S.  Army, 

New  York,  N.  T.,  July  9,  1894, 
General:  I  have  the  honoi'  to  transmit  herewith  the  annual  reports 
upon  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30,  1894. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 
lAeut.  CoL^  Corps  of  Engineers. 


Brig.  Gen.  Thomas  L.  Casey- 

Chief  of  Engineers,  U,  8,  A 
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D  I. 

IMPROVEMENT  OF  MYSTIC  RIVER,  CONNECTICUT. 

Mystic  River  is  a  narrow  tidal  stream  in  the  eastern  part  of  the  State  of 
Connecticut,  about  7  miles  west  from  the  boundary  of  the  State  of  Ehode 
Island.  The  navigable  part  of  the  river  extends  in  a  general  north- 
northeasterly  direction  for  nearly  4  miles  from  Fishers  Island  Sound, 
past  the  villages  of  Noank,  West  Mystic,  and  Mystic,  above  which 
places  it  receives  the  discharge  of  several  small  fresh-water  streams. 
The  village  of  Mystic  lies  on  both  the  east  and  west  banks  of  the  river, 
about  3  miles  above  Fishers  Island  Sound;  at  this  point  the  river  is 
crossed  by  a  highway  bridge  with  a  draw.  [N^early  a  half  mile  farther 
down  is  the  drawbridge  of  the  New  York,  Providence  and  Boston  Eail- 
road,  and  about  IJ  miles  still  farther  the  village  of  Noank  lies  upon  the 
west  bank.  West  Mystic  is  a  small  settlement  and  railroad  station  a 
short  distance  back  from  the  west  bank  of  the  river  and  between  Mystic 
and  Noank.  The  population  of  Mystic  and  West  Mystic  together  is 
about  4,000;  that  of  Noank  about  2,000. 

Directly  opposite  the  mouth  of  the  river  lie  Mystic  or  Ram  Island 
and  Ram  Island  Shoal,  which  cause  the  channel  to  divide  and  branch 
off  sharply  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  sufficient  width,  but  crooked;  it  is  the 
one  used  by  large  vessels.  The  southwest  channel  opens  out  into  a 
broad  flat,  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  about  a  half  mile  below  the  highway 
bridge  had  a  natural  low- water  depth  of  15  feet  or  more;  its  width, 
from  80  to  300  feet,  was  sufficient,  but  there  were  several  bends  in  its 
course,  which  made  it  somewhat  difficult  of  navigation.  The  mean  rise 
of  tide  in  Mystic  River  is  about  2J  feet. 

PROJECT   OF  IMPROVEMENT. 

Under  act  of  Congress  of  August  11, 1888,  a  preliminary  examination 
of  Mystic  River  was  made.  In  the  report  on  this  examination,  dated 
October  26,  1888,  and  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1889,  Part  I,  page  74G,  a  project  for  improvement  was  sub- 
mitted, which  consisted  in  dredging  to  make  the  channel  15  feet  deep 
at  mean  low  water  and  100  feet  wide  and  to  reduce  five  bends  in  the 
channel.  The  estimate  of  cost,  based  upon  the  U.  S.  Coast  Survey 
chart  of  1882,  was  as  follows: 

160,000  cubic  yards,  at  16  cents $25,  600 

Supervisiou  and  contingencies,  say 4,  400 

Total 30,000 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  November  1,  1890,  after  the  first  appropriation  for 
improving  the  river  had  been  made.  Fp  to  July  1,  1893,  98,034  cubic 
yards  of  sand  and  mud  had  been  dredged,  and  the  channel  had  been 
completed  as  designed  from  the  highway  bridge  at  Mystic  down  to  and 
including  the  first  bend,  being  15  feet  deep  at  mean  low  wat^r  and  100 
feet  wide,  with  greater  width  at  the  bend.  At  the  second  bend  work 
was  partly  completed,  and  the  channel  was  100  feet  wide;  at  the  third 
and  fourth  bends,  opposite  Sixpenny  Island,  no  work  had  been  done. 
At  the  fifth,  or  lowest,  bend  the  channel  had  been  widened  from  25  to 
75  feet;  it  was  intended  to  widen  it  further,  but  ledge  rock  was 
encountered. 
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OPBRATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year  work  under  an  open-market  agreement, 
authorized  by  the  Chief  of  Engineers  December  2, 1892,  had  been  sus- 
pended. It  was  intended  to  resume  work  early  in  August,  1893,  but 
on  account  of  pressing  urgency  for  completion  of  other  work  by  the 
same  contractors  the  dredging  in  Mystic  River  was  further  deferred, 
and  was  resumed  April  4, 1894,  and  completed  May  1, 1894.  The  total 
amount  removed  during  the  fiscal  year  was  20,000  cubic  yards  of  mud; 
938  cubic  yards  were  dnedged  to  remove  a  small  shoal  just  above  the 
first  or  uppermost  of  the  five  bends  j  10,3ol  cubic  yards  were  dredged 
to  complete  the  widening  of  the  second  bend,  making  it  300  feet  wide; 
8,711  cubic  yards  were  dredged  from  the  upper  part  of  the  bend  oppo- 
site Noank.    The  depth  made  was  15  feet  at  mean  low  water. 

An  examination  of  the  dredged  areas  below  the  railroad  bridge  and 
of  the  rock  at  the  lowest  bend  was  made,  but  the  results  are  not  yet 
platted. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  channel  is  comi)leted  as  designed  from  the  highway  bridge  at 
Mystic  down  to  and  including  the  second  bend,  being  15  feet  deep  at 
mean  low  water  and  100  to  300  feet  wide  or  more  at  the  bends.  At  the 
third  and  fourth  bends,  opposite  Sixpenny  Island,  no  work  has  yet  been 
done;  at  and  above  the  fifth  or  lowest  bend  the  channel  has  been  wid- 
ened from  25  to  75  feet. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  widening  and  reducing  tlie 
bends  in  the  channel  and  to  maintaining  the  depths  already  made. 

The  average  annual  cost  of  maintenance  of  channels  in  Mystic  liiver 
is  estimated  at  $2,000. 

Appropriations  for  the  improvement  of  Mystic  River,  Connecticut, 
have  been  made  as  follows  : 


Application. 


Dredging  above  an<l  jn8t,bolo\r  railroad  bridge  and  at  the  month  of  the  river 
Dredging  below  railroad  bridge 


Total. 


Date. 


Sept.  19, 1890 
July  13, 1892 


Amount 


$10,  OOO 
10, 000 


20,000 


Mystic  River  is  in  the  New  Losdon  collection  -district,  of  which  New  London  is 
theport  of  entry. 

The  nearest  work  of  defense  is  Fort  Griswold,  New  London  Harbor,  aboat  6  miles 
west.  There  is  a  light-house  on  Morgan  Point,  on  the  west  side  of  the  river,  at  its 
month. 

Money  statement, 

July  1, 1893,  balance  unexpended $3,649.03 

June  30,  1894,  amount  expended  during  fiscal  year 3, 378. 64 

July  1, 1894,  balance  unexpended 270. 39 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
karbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS   FOR   CALENDAR   YEAR   1893. 

Commercial  statistics  have  been  asked  for,  but  up  to  date  og|t^|y^eport  have  p^t 
been  received. 
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D2. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

.This  river  is  formed  by  the  confluence  of  the  Yantic  and  Shetocket 
rivers  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Long  Island  Sound.  For  11  miles  above  its  mouth  the  natural 
channel  is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4 
miles.  For  3  miles  below  Norwich  the  available  depth  in  1829  was  bat 
(>  feet  at  mean  low  water  where  now  there  is  11  feet.  Histories  of  the 
improvements  of  this  river  near  Norwich,  Conn.,  may  be  found  in 
the  Annual  Keport  of  the  Chief  of  Engineers  for  1873,  p.  981,  and  in 
that  for  1870,  part  1,  p.  331. 

Sliaws  Cove,  New  London  Harbor,  is  a  cove  on  the  west  side  of 
Thames  River,  about  2  miles  above  its  mouth,  and  constitutes  the 
southern  water  front  of  the  business  portion  of  the  city  of  New  London. 
It  is  separated  from  the  river  by  the  embankment  and  trestle  of  the 
Shore  Line  Division  of  the  New  York,  New  Haven  and  Hartford  Rail- 
road, having  a  draw  of  55  feet  width.  The  natural  depth  in  Shaws 
Cove  was  from  2^  to  8  feet  at  mean  low  water  in  a  narrow  and  crooked 
channel  bordered  by  flats. 

The  mean  rise  of  tide  in  the  Thames  Eiver  near  Norwich  is  about  3.1 
feet;  at  New  London  it  is  2.5  feet. 

PROJECTS   FOR   IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  and 
corporations  to  deepen  the  channel  of  this  river  near  Norwich;  the 
first  ones  w  ere  by  excavation  only,  but  subsequently  stone  piers  were 
constructed  perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2,  1829,  Congress  appropriated  $150  "  for  making  a 
survey  of  the  river  Thames,  wath  a  view^  to  improve  the  navigation  of 
the  same,  and  the  cost  of  such  imi)roveii!ent." 

The  survey  was  made  in  1829  by  Capt.  Hartman  Bache,  Corps  of 
Engineers.  At  that  time  there  were  four  old  piers  standing.  In  his 
report  upon  the  survey,  dated  February  20, 1830,  and  printed  in  House 
of  Representatives  War  Department  Doc.  No.  125,  Twenty-first  Con- 
gress, first  session,  Captain  Bache  submitted  a  jnoject  for  making  a 
channel  (50  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9  or 
11  feet  at  low  water),  by  excavation,  by  rebuilding  one  of  the  cxistiug 
piers,  by  adding  wings  to  the  other  three,  extending  up  and  down 
stream,  and  converting  them  into  "f  walls,  and  by  building  ten  new 
piers,  extending  down  stream  in  curves.  The  piers  were  to  be  built  of 
riprap,  3  feet  wide  on  top,  with  side  slopes  of  45°;  they  were  to  he 
built  to  heights  of  from  1^  to  3^  feet  above  highest  tide,  those  farthest 
up  the  stream  being  the  highest.  The  piers  were  estimated  to  require 
43,43G  cubic  yards  of  riprap,  and  the  excavation  was  placed  at  27,895 
cubic  yards  lor  the  12-foot  channel  or  69,251  cubic  yards  for  the  14-foot 
channel.    The  cost  of  the  whole  work  was  estimated  at  $72,650. 

The  project  was  adopted,  and  under  appropriations  of  1836, 1837,  and 
1838,  840,000  in  all,  the  jners  were  built  nearly  as  designed,  with  the 
exception  of  two  of  the  new  piers  and  one  wing  wall,  which  were  not 
constructed;  considerable  dredging  was  done,  but  no  complete  records 
of  amount  appear  to  have  been  kept. 

Work  was  stopped  in  1839  by  exhaustion  of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  was  referr^  to  the 
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Chief  of  Engineers,  and  returned  by  him  to  the  Secretary  of  War  with 
a  report  describing  the  work  done  upon  the  river,  recommending  no 
further  work  upon  the  piers  until  their  efficiency  could  be  investigated 
satisfactorily,  and  stating: 

In  conclusion,  it  is  considered  that,  sliould  the  sum  of  $8,000  bo  apppropriated  for 
tlio  improvement  of  this  river,  to  be  applied  during  the  next  fiscal  year,  all  will  be 
accomplished  that  can  be  justifiably  undertaken  until  a  commission  decides  upon 
other  efficacious  methods  or  systems* of  improvement. 

June  23,  18GG,  an  appropriation  of  810,000  was  made  for  improving 
the  river,  under  which  a  survey  was  made,  and  a  project  for  dredging 
to  obtain  11  feet  at  low  water  (14  feet  at  high  water)  was  adopted. 

Under  this  and  succeeding  appropriations  up  to  1878  this  channel 
was  dredged,  and,  as  far  as  possible,  maintained  with  a  width  of  100 
feet.  March  3,  1870,  $12,000  was  appropriated  '*  for  the  improvement 
of  Thames  River  to  secure  a  14- foot  channel,"  and' in  accordance  there- 
with the  project  was  modified  to  provide  for  a  channel  of  that  depth  at 
low  water. 

In  1882,  upon  the  recommendation  of  Maj.  Barlow,  approved  by  the 
Board  of  Engineers,  the  project  was  further  modified  by  providing  for 
the  construction  of  five  dikes  or  training  walls  along  the  outer  sides 
of  the  chauuel  curves,  with  the  addition  of  low  walls  on  the  inner  side, 
should  they  be  found  necessary,  the  width  of  the  water  way  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Thamesville,  1  mile  below  l!^orwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training  walls  was  to  utilize  the  action  of  the  tide 
to  keep  the  channel  open.  They  were  to  be  built  up  to  high-water  level, 
and  to  have  an  aggregate  length  of  13,800  feet.  In  the  same  year  the 
projected  width  of  the  channel  was  increased  to  200  feet.  The  improve- 
ment was  designed  to  extend  over  the  first  3J  miles  below  Norwich,  and 
the  estimated  cost  was— 

For  the  five  dikes  or  training  walls $82,  800 

For  dredging  200  feet  wide  and  14  feet  deep 125,280 

Total 208,080 

Under  several  appropriations  up  to  1888  work- was  carried  on  under 
this  project  without  modification. 

In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Charles  Russell, 
M.  C,  to  the  Secretary  of  War,  asking  the  "  approximate  cost  of  com- 
pleting the  IG-foot  deep  channel  to  Allyn  Point,  and  the  14:-foot  deep 
cliannel  to  l^orwich,"  estimates  for  the  same  were  submitted  as  follows: 

For  securing,  hy  dredging,  a  16-foot  channel  up  to  Allyn  Point $24, 000 

For  securing,  by  dredging,  a  14-foot  channel  from  Allyn  Point  to  the  end  o§^ 
the  existing  improvement 16,  200 

By  act  of  Congress  of  August  11,  1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvement  of  Thames  Eiver,  with  a 
clause  authorizing  its  expenditure  ''at  any  point  between  Norwich  and 
New  London."  The  project  was  therefore  extended  to  include  the 
above-described  work  and  the  estimate  for  completion  was  increased 
accordingly  by  $40,000,  making  it  $05,600  in  1889. 

By  act  of  Congress  approved  September  19, 1890,  an  examination  of 
Shaws  Cove,  !N^ew  London  Harbor,  was  ordered,  which  was  made  in  the 
saipe  year,  and  the  report  upon  which,  dated  December  4,  1890,  was 
printed  in  House  Ex.  Doc.  '^o.  73,  Fifty-first  Congress,  second  session, 
and  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  p. 
833  €t  seq. 
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This  report  stated  the  desired  inn)rovemeut,  which  consisted  in  mak- 
ing a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water, 
extending  from  the  drawbridge  along  the  north  and  west  sides  of  the 
cove  a  total  length  of  about  2,000  feet,  and  an  anchorage  basin  in  the 
bend  of  the  channel  of  the  same  depth  and  about  400  by  800  feet. 

The  estimated  cost  was: 

Dredging  tlio  cliannel,  90,000  cubic  yards,  at  18  cents $16, 200 

Dredging  the  anchorage  basin,  140,000  cabic  yards,  at  18  cents 25,200 

Contingencies,  etc 6, GOD 

Total 48,000 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$30,000  for  improvement  of  Thames  River,  Connecticut,  with  pronso 
that  $10,000  of  this  sum  might,  in  the  discretion  of  the  Secretary  of 
War,  be  applied  to  improving  that  part  of  New  London  Harbor  known 
as  Shaws  Cove.  The  expenditure  of  $10,000  for  this  work  was  approved 
by  the  Secretary  of  War  July  23,  1892,  in  order  to  carry  out  part  of 
the  above  plan  of  improvement.  The  establishment  of  harbor  lines 
in  Shaws  Cove  by  the  Secretary  of  War,  January  26,  1893,  necessi- 
tated a  change  in  the  dimensions  of  the  anchorage  basin,  without, 
however,  any  material  change  in  its  available  area  (7J  acres)  or  in  its 
estimated  cost. 

The  existing  project  for  this  improvement  is  therefore  the  project  of 
1882  with  two  extensions,  and  it  now  consists  in  making  and  maiutain- 
ing  by  dredging  and  a  system  of  training  walls  a  channel  200  feet  wide 
from  Keu' London  to  Korwich,  having  16  feet  depth  at  mean  low  water 
up  to  Allyn  Point  (about  5  miles  below  Norwich),  and  14  feet  depth 
from  Allyn  Point  to  Norwich,  together  with  dredging  to  make  and 
maintain  a  channel  in  Shaws  Cove,  New  London,  100  feet  wide  and  12 
feet  deep,  and  an  anchorage  basin  near  the  bend  of  the  channel  of  the 
same  depth  and  of  about  7^  acres  area.  The  estimate  for  completion, 
$208,080,  in  1882,  is  to  be  increased  by  the  estimates  for  the  added 
work,  $88,000,  and  to  be  reduced  by  the  $20,000  available  in  1882,  and 
$182,600  since  appropriated,  making  the  present  estimate  for  comple- 
tion $93,600. 

From  the  beginning  of  work  under  this  pixyect  to  July  1,  1893, 
426,858  cubic  yards  of  sand,  etc.,  had  been  dredged  from  the  channels 
above  Allyn  Point,  84,890  cubic  yards  of  sand  and  mud  from  the  16-foot 
channels  at  and  below  Allyn  Point,  and  52,120  cubic  yards  of  sand  and 
mud  from  Shaws  Cove.  The  three  dikes  farthest  down  stream  had 
been  built,  and  a  fourth  one  to  about  three-quarters  its  contemplated 
length.  The  river  channel  had  been  made  the  full  depth  and  width  up 
to  Allyn  Point.  Above  Allyn  Point  the  14- foot  channel  had  been 
extended  nearly  half  way  to  Norwich,  the  available  depths  in  the 
upper  part  of  the  river  being  from  11  to  12  feet.  In  Shaws  Cove  the 
channel  along  the  north  and  west  sides  of  the  cove  had  been  made  CO 
feet  wide,  and  the  bend  was  dredged  to  120  feet  additional  width  as 
part  of  the  projected  anchorage  ground,  all  with  depth  of  12  feet  at 
mean  low  water. 

OPERATIONS  DURING  THE  FISCAL  YEAR   ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year  dredging  in  the  river  near  Norwich  was 
in  progress  under  a  contract  with  the  Hartford  Dredging  Company,  for 
removing  about  75,000  cubic  yards  of  material,  at  24J  cents  i)er  cubic 
yard.    This  work  was  continued  until  the  contract  was  completed, 
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August  16,  1893.  Tho  amount  dredged  during  the  fiscal  year  was 
37,715  cubic  yards.  The  channel  of  14  feet  depth  was  extended 
upstream  to  the  "sand  pier"  (about  IJ  miles  below  Norwich)  with 
width  of  100  feet  and  over,  and  shoals  were  removed  to  make  the 
channel  from  the  "sand  pier"  to  Korwich  12  feet  deep  and  fully  100 
feet  wide. 

The  total  amount  dredged  under  the  contract  was  75,015  cubic  yards. 

No  work  was  done  in  IShaws  Cove,  tho  funds  for  that  work  having 
been  expended.  A  wharf  on  the  north  side  of  the  cove  was  built  out 
beyond  the  harbor  lines.  The  matter  was  placed- in  tho  hands  of  the 
Department  of  Justice,  the  owner  of  the  wharf  having  refused  to  remove 
it,  and  he  was  compelled  to  take  up  that  part  of  the  wharf  which  was 
beyond  tho  established  harbor  lines. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

Of  the  five  dikes  or  training  walls  provided  for  in  the  project  the  four 
farthest  downstream  have  been  built  at  cost  as  follows : 


Mohe^an,  3^  milos  below  Norwich 

Trading  Cove,  2i  miles  below  Norwich 

Long  Kock,  2  mileH  below  Norwich 

RolliDg  Mill,  1^  miles  below  Norwich  . 


'i  T>:«v.»^  — .  '    Coat,  ex- 


*  Pile  dike. 

The  tolling  Mill  Dike,  originally  designed  to  bo  4,350  feet  long,  is 
now  3,093  feet  long,  with  a  gap  of  390  feet  at  the  "sand  pier,"  and 
extends  northward  nearly  to  the  Lower  Rolling  Mill  embankment. 

The  project  contemplated  extending  it  about  600  feet  north  of  the 
embankment,  but  since  its  adoption  the  Lower  Rolling  Mill  Company 
has  dredged  a  channel  toward  shore  on  the  north  side  of  their  embank- 
ment, which  is  now  used  as  a  landing.  It  would  be  necessary  to  leave 
an  opening  for  this  channel,  and  probably  it  will  be  found  expedient 
not  to  extend  the  dike  above  the  embankment. 

The  upper  dike,  one-half  mile  below  Norwich,  has  not  been  begun. 

The  low-water  depth  in  the  channel  from  Kew  London  to  Allyn 
Point  is  not  less  than  IG  feet,  with  width  of  200  feet  or  over;  from 
Allyn  Point  to  the  upper  end  of  Walden  Island  Reach  the  depth  is 
practically  14  feet  and  tho  width  not  less  than  175  feet;  above  the  lat- 
ter point,  the  14-foot  depth  with  100  feet  width  extends  to  the  ''Sand 
Pier,"  about  1^  miles  below  Xorwich.  For  the  upper  IJ  miles  of  the 
river  the  available  dei)th  is  12  feet  at  mean  low  water. 

The  channel  in  Shaws  Cove  is  GO  feet  wide  and  12  feet  deep  at  mean 
low  water,  with  120  feet  additional  widih  at  the  bend  of  the  channel, 
Ko  work  was  done  there  during  the  past  fiscal  year. 

The  last  sketches  of  this  river  published  M-ith  Annual  Reports  of  the 
Chief  of  Engineers  are: 

Shaw8  Cove,  New  London,  Report  of  1893,  p.  904. 
Thames  River,  full  lenjjth,  Report  of  1889,  p.  656. 
Thames  River  near  Norwich,  Report  of  l^Soy  p.  6-iO. 
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PROPOSED  OPERATIONS. 

Future  appropriations  will  bo  applied,  to  completing  the  dikes  if 
necessary,  and  to  making  and  maintaining  a  channel  200  feet  wide,  to 
be  10  feet  deep  at  mean  low  water  up  to  AUyn  Point,  and  tlience  to 
Norwich  to  be  14  feet  deep,  and  to  completing  the  channel  and  anchor- 
age basin  in  Shaws  Cove,  as  provided  in  the  approved  project. 

Appropriations  for  the  improvement  of  Tliames  lliver  have  been 
made  as  follows: 


Application. 


Kcmoval  of  obstructiona  placed  daring  tlio  war  of  1812. 
Survey 


Piers  and  dredp^ing. 


1)0. 


Do 

Dre<1ging  and  survey  - 
Dredging 


Do. 
Do. 
Do. 
Do. 


Date.        I  Amcaut. 


Mar. 
Mar. 
July 
Mar. 
July 
Juno 
Mar. 
Mar. 
Juno 
June 
Mar. 
Do Juno 

I>redjEring  and  train ing  walla Mar. 

Training  wulls '  Aug. 


Do. 


Training  M'allH  and  dredging 

Repair  of  training  walla  and  dredging. 

Dredging 

Do 


July 
Aug. 
Aug. 
Sept. 
[July 


3. 1821 

2.  1829 
4.1836 
3,1837 
7,1838 

23,1860 
3, 1867 
3. 1871 
10, 1872 
18, 1878 

3,  1879 
14, 1880 

3.1881 
2,1882 
5,1884 
5,1886 
11,1888 
1»,  189U 
13. 1892 


Total 


$150 

150 

10,00J 

mow 

iO,(X» 
10,000 
72,OJ0 
15,000 
10.000 
10,000 
12.000 
22.503 
30,003 

*35.oa9 

'25.000 
•22.30) 
'30.000 
*20,003 
*t30.0W 

401.^ 


*  Appropriated  for  present  project:  these,  with  $20,0000  from  previous  appropriations  (see  Annual 
Report  for  1882.  Part  I,  p.  603),  make  a  total  of  $202,500  for  present  project, 
tf  10,000  of  which  was  applied  to  Shaws  Cove,  New  Loudon  Harbor. 

Tho  Thames  River  is  in  the  collection  district  of  New  London.  The  nearest  light- 
house is  at  tho  mouth  of  the  river,  on  the  west  shore.  Forts  Trumbull  and  Griswold 
overlook  tho  mouth  of  the  river  from  either  shore. 

Money  statement. 

July  1,  1893,  balance  unexpended  $24, 051. 45 

June  30,  1894,  amouut  expended  during  fiscal  j'^ear 21, 090. 41 

July  1,  1894,  balance  unexpended 2,961.04 

{Amount  (estimated)  required  for  completion  of  existing  project 93,  600.  (D 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  50, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  contract  for  improving  Thames  /^/rer,  ConnecHcuij  in  force  during  the  fiscal 

gear  ending  June  oOj  1894, 


Name  and  addi'csH  of  con- 
tractor. 


The  Hartford  Droilpinp  Coai- 
jiany,  Hartford,  Conn. 


ci*n*^f.        Subject  of  contract. 


October  20,  '  Dredein;;  near  Kor- 
1892.  ,      wich,  Conn. 


Price  per  I 
cubic  ' 
yard.     • 


Kemarks. 


$0. 24i  !  Contract  coniplotwl  Aur. 
I      16, 1893;  total  dredged. 
75,015  cabic  yards. 
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COMMERCIAL  STATISTICS  FOR  THE   CALENDKR  YEAH  1893. 

AT    NORWICH. 

[Bj  coartesy  of  M.  M.  Wbittemore,  treasurer  Norwich  and  Now  York  Transportation  Company.] 

Arrivals  and  departures  of  vessels. 


Kind  of  vessels. 


Steamers 

Sailing;  vessels . 
Barges 


Total. 


Number 

of  round 

trips. 


1,042 
257 
471 


1,770 


Aggregate  tonnage  of  all  trips  not  ascertained. 

Freight  received  and  shipped  by  ira/er. 

Tons. 
Total 546,900 

No  new  lines  of  transportation  liave  been  established  since  July  1,  1893. 

Tbo  year  1893  was  not  considered  a  fair  average  year,  on  account  of  the  general 
business  depression. 

Tbo  aggregate  tonnage  of  trips  or  estimated  value  of  shipments  can  not  be  readily 
ascertained . 

The  tonnage  of  freiglit  above  reported  shows  a  decrease  of  62,668  tons  since  the 
calender  year  of  1891,  the  last  year  for  which  these  statistics  were  reported, 

AT  SHAWS   (;OVE,    NEW   LONDON. 

[  I5y  courtesy  of  John  Hopson,  jr.,  New  London,  Conn.] 

Ji^ivals  and  departures  of  vessels. 

[Draft  3  to  11  feet;  tonnage  12  to  250  tons.] 


Kind  of  vessels. 


\  Nara- 
I  "ber. 


Steamers 

Sailing  vessels. 
Barges 


28 
80 
22 


Aggregnto  tonnage  of  all  trips  not  ascertained. 

Freight  received  by  water. 


Chief  articles. 


Lumber 

Coal 

Brick 

Miscellaneous  (not  otherwise  included) . 


Total. 


I  Estimated 
value. 


$20,800 

27,825 

1,065 

22,000 


71, 68J 


Tonnage  not  ascertained. 

No  new  lines  of  transportation  have  been  established  since  July  1,  1893. 

"Steam  vessels  and  sail  vessels  laid  up  for  the  winter  in  Shaws  Cove,  occupying  all 
tlio  present  docks  and  partly  filling  the  channel,  the  ouMitting  and  repairs  on  which 
vessels  it  is  estimated  has  exceeded  $48,600. 

The  anchorage  basin  should  be  excavated,  and  will  be  lu^ed  to  its  fullest  capacit3^ 
The  prevailing  business  depression  has  diminished  the  business  on  AlV^rV?^^^ 
improvements  in  Shaws  Cove  fully  one-half."  Digitized  by  VjUU^IL 
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IMPROVEMENT   OF   CONNECTICUT    RIVER,    MASSACHl'SETTS    AND   COX- 

NECTICUT. 

This  river  rises  in  tlio  northern  part  of  New  Hampshire,  flows  in  a 
fceneral  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut,  and 
empties  into  Long  Island  Sound  at  Saybrook  Point,  Connecticut.  It 
is  divided  naturally  into  two  parts,  Hartford,  Conn.,  at  the  head  of 
navigation,  being  the  point  of  division,  and  appropriations  by  Congress 
have  generally  specified  in  which  part  the  money  appropriated  was  to 
bo  expended. 

The  divisions  are  as  follows: 

1,  Above  Hartford^  Conn, — Embracing  a  length  of  about  66  miles, 
from  Hartford,  Conn.,  to  ^Millers  Falls,  Mass. 

S.  Below  Hartford,  Conn. — Embracing  a  lengtli  of  about  50  miles, 
from  Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  Eiver  from  Bellows  Falls,  Vt.,  to  Pittsburg,  N.  IL,  was 
authorized.  Bellows  Falls  is  about  105  miles  above  Hartford,  and 
Pittsburg  is  180  miles  above  Bellows  Falls.  A  preliminary  examina- 
tion was  made,  the  report  on  which,  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1884,  part  1,  p.  650,  recommended  no  survey 
and  x)roposed  no  i>lan  of  improvement. 

1.   ABOVE   HARTFORD,    CONN. 

Millers  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con- 
necticut liiver.  From  this  point  down  to  Holyoke,  Mass.,  a  distance 
of  about  32  miles,  the  river  is  susceptible  of  improvement,  but  it  can 
not  be  used  by  vessels  now  on  account  of  a  dam  and  falls  at  Holyoke, 
which  entirely  obstruct  navigation.  The  lockage  required  to  lift  boats 
from  the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet. 

From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles, 
there  is  a  fair  channel,  4  to  5  feet  deep  at  low  water,  which  could  be 
made  8  feet  deep.  Enfield  Falls  or  Bapids  cover  a  stretch  of  river 
about  5  miles  long,  having  a  fall  of  about  32  feet  at  low  water.  The 
bed  is  rocky  and  very  uneven,  and  the  slope  is  not  uniform,  but  con- 
sists of  a  succession  of  long,  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles, 
the  river  has  a  broad,  sandy  bed,  with  a  depth  of  2  to  5  feet  at  low 
water.  Under  a  charter  from  the  State  of  Connecticut,  granted  in 
May,  1824,  the  Connecticut  Biver  Company  constructed  a  canal  with 
locks  around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide, 
and  4^  feet  deep.  The  canal  is  chiefly  used  for  water  powers  the  com- 
pany collects  toll  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford: 

Barbers  Landiog 4 

Farmington  Kiver 5 

Strongs  Island 6J 

Scantic  River 7j 
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PROJECT   FOR   IMPROVEMENT. 

No  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
special  projects  for  expenditure  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barbers  Landing  in  1873,  and  construction  of  dikes 
or  wing  dams  at  Scantic  Kiver,  Strongs  Island,  and  Farmington  River 
in  1871,  at  Farmington  River  and  Barbers  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  aroand  Enfield  Falls  were 
submitter!  in  1878  and  modified  in  1880.  (See  Annual'Rcport  of  the  Chief 
of  Engineers  for  1881,  Part  I,  p.  666.)  They  proposed  a  canal  on  the 
east  bank  of  the  river,  extending  from  above  Enfiekl  Falls  down  to  the 
mouth  of  Hockanum  River,  opposite  and  just  below  Hartford,  as  the 
best  means  of  gaining  an  available  depth  of  8  feet  from  Ilartford  to 
and  around  the  falls.  .The  canal  levels  were  to  be  10  feet  deep  at  low 
water  and  120  feet  wide  at  the  water  line;  the  locks  200  feet  long,  55 
feet  wide,  with  8  feet  depth  over  the  miter  sills  at  low  water.  The  cost 
of  the  work  was  estimated  at  $1,332,805.  It  was  considered  not  advis- 
able to  begin  construction  with  a  less  sum  than  8450,000. 

OPERATIONS  DURING   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

No  work  was  done.  The  available  money  is  insufficient  to  begin  any 
general  i)lan  of  improvement  in  this  part  of  the  river. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  wing  dams  are  all  in  fair  condition ;  they  are  as  follows :  One  at 
Scantic  River,  one  at  Strongs  Island,  one  at  the  mouth  of  Farmington 
River,  two  nearly  opposite  the  mouth  of  Farmington  River,  and  two  on 
the  east  bank,  opposite  Barbers  Landing,  The  available  channel  depth 
from  nartford  to  Scantic  River  is  about  2  feet  at  ordinary  summer 
Htage  of  watei ;  this  part  of  the  river  is  navigable  for  freighting  only 
when  in  freshets.  No  work  has  been  done  above  Scantic  River;  the 
depth  from  there  to  the  foot  of  Enfield  Falls  is  greater  than  from  there 
down  to  Hartford. 

PROPOSED   OPERATIONS. 

No  work  in  the  river  above  Hartford  is  contemplated  during  the 
ensuing  year.  Should  any  injury  to  the  wing  dams  occur  the  money 
available  will  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Connecticut  River  above  Hartford 
have  been  made  as  follows  : 


Application. 


July  11. 1870 

Dams  at  Scantic  River  and  Stroncs  iHland.  Farmington  River,  and  Barbers  J    T|,^lin'  jgJo 
Landing;  repairs  of  dams;  dredging  at  Barbers  Landing;  surveys |i  \f  j^     3  {Ir-i 

I;  Juno  14!  1880 


Date. 


Total  . 


Amount. 


$20,000 
20,000 
25,000 
20,000 
15,000 


100,000 
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Of  these  amounts  the  following  balance  is  as  yet  unexpended:  From 
the  appropriation  of  June  14,  1880,  for  "  improving  Connecticut  River 
between  Hartford  and  Holyoke,"  $8,940,30 

Money  statement, 

July  1, 1893,  balance  nnexpemled $8,940.30 

July  1, 1894, balance  unexpended 8,940.30 

2,  BELOW  HARTFORD,   CONN. 

The  Connecticut  River  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  flowing  in  a  winding  course,  mostly  through  alluvial  meadows, 
which  are  overflowed  at  high  water,  and  which  consist  of  a  light  sandy 
soil,  easily  undermined.  For  the  remaining  29  miles  to  Long  Island 
Sound,  at  Saybrook  Point,  the  course  is  straighter,  the  banks  more  per- 
manent, and  generally  harder.  A  gauge  has  been  established  at  Hart- 
ford whose  zero  is  the  lowest  stage  that  the  water  is  known  to  have 
reached  Irom  natural  causes;  closing  the  gates  at  the  Holyoke  Dam  in 
time  of  drought  has  caused  the  water  to  fall  lower. 

The  usual  low-water  stage  of  the  river  in  the  summer  is  about  1  foot 
on  this  gauge.  Spring  freshets  ordinariJy  rise  to  20  feet:  the  highest 
recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3^  feet;  at  Hartford  it  is  1  foot, 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  the 
tide  there  is  not  perceptible.  The  low-water  slope  of  the  river  from 
Hartford  to  Saybrook  averages  0.0458  foot  per  mile.  The  bed  of  the 
river  through  the  alluvial  meadows  within  10  miles  of  Hartford  is 
constantly  changing  from  the  undermining  of  the  banks.  It  is  said 
that  in  places  it  has  changed  its  position  a  half  mile.  The  bars  in  this 
part  of  the  river,  after  being  dredged,  form  again  during  freshets  and  ice 
jams,  so  that  some  of  them  require  being  dredged  annually,  others  less 
frequently.  This  jjart  of  the  river  was  worked  upon  by  corporations 
and  by  i)rivate  parties  at  various  times  between  1800  and  1870.  Sev- 
eral small  stone  piers  to  deepen  the  channel  at  shoal  places  were  built 
in  this  way.  Some  of  these  are  covered  by  new  banks,  the  channel 
has  shifted  to  the  opposite  side  of  others,  and  others  still  have  been 
dredged  out  because  they  had  come  to  be  obstructions.  The  depth 
sought  by  these  works  was  G  feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the  river 
below  Hartford  where  work  has  been  done  by  the  United  States,  with 
their  distances  by  course  of  channel  below  the  Hartford  wagon  bridge: 


Locality. 


Hartford  Bar 

Clny  IlankH  Bar 

Pratt  Ferry  or  Nuubnc  Bar 

Preae  Baru  Bar 

GhiHtoubtirv  Ba^* 

I){vl<lcnd  Bar 

Pistol  Point  Bar 

Motino  Island  Bar 


Miles. 


i 
I 

15 

20i 


Locality. 


Seara  Shoal 

Haddam  Island  Bar 

Chester  Rock 

Devila  Reef  Bar 

Brock  way  Bar 

Calves  iHiand  Bar 

Saybrook  Bar  (at  mouth) 


Milct. 


26 
» 
38 

m 

41 
50 


PROJECTS  FOR   IMPROVEMENT; 


By  act  of  July  4,  1836,  Congress  appropriated  820,000  "for  improv- 
ing the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  River."     Under  this   appropriatioife|gS^e9gj^^£)<yf  8  made 
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by  Capt.  W.  H.  Swift,  U.  S.  Eiifjinecr  Corps.  In  his  report  on 
this  survey,  dated  January  31,  1837,  and  printed  in  House  Ex.  Doc. 
No.  252,  Twenty-fifth  Congress,  Capt.  Swift  submitted  a  project  for 
deepening  the  west  channel  over  Saylrook  Bar,  dredging  a  cut  500  feet 
wide  and  12  feet  deep  at  mean  low-  water,  at  an  estimated  cost  of 
$54,380.50.  The  estimated  cost  per  cubic  yard  for  dredging  and  dump- 
ing was  25  cents.  The  available  depth  over  the  bar  before  dredging 
was  7  feet  at  mean  low  water.  Capt.  Swift's  project  was  approved, 
and  work  was  begun  in  May,  1838,  under  a  contract  with  liandall, 
Haskell  &  Holmes,  at  the  rate  of  62J  cents  per  cubic  yard,  measured  in 
scows.  Dredging  was  continued  until  the  fall  of  1840,  when  the  appro- 
priation was  exhausted.  Twenty-six  thousand  nine  hundred  and 
eighty  four  cubic  yards  of  sand  and  stones  had  been  removed,  making 
a  channel  1,500  feet  long,  50  feet  wide,  and  from  11  to  12  feet  deep. 
This  channel  was  nearly  destroyed  by  storms  and  freshets  in  the  follow- 
ing winter  and  spring.  March  1,  1843,  $3,471.57  was  appropriated  to 
pay  a  balance  due  to  the  contractors. 

No  further  work  was  done  upon  the  river  until  1807, 

By  act  of  Congress  approved  March  2,  1807,  a  survey  of  the  river 
was  ordered,  which  was  made  in  the  following  season,  and  which 
embraced  the  principal  bars  and  obstructions  between  Hartford  and 
Long  Island  Sound.  With  the  report  on  this,  survey,  dated  January 
11,  1868,  and  printed  on  p.  754  et  seq.y  of  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1868,  was  presented  a  project  for  improving  this 
part  of  the  river.  It  proposed  dredging  at  Hartford,  Clay  Banks, 
Pratts  Ferry,  Glastonbury,  and  Pistol  Point,  to  make  channels  8  feet 
deep  at  low  water  and  100  feet  wide;  dredging  at  Say  brook  Bar  to 
'inake  a  channel  8 J  feet  deep  .and  200  feet  wide;  piling  for  shore  pro- 
tection at  Hartford  and  Wethersfield,  and  the  removal  of  Chester 
Eock,  at  a  total  estimated  cost  of  $70,000.  An  estimate  of  810,000 
for  annual  maintenance  was  submitted.  All  the  dredging  done  up  to 
1880  was  in  accordance  with  this  project,  extended  to  make  9  to  9  J  feet 
depth  instead  of  8  feet,  and  also  to  include  Press  Barn,  Dividend,  and 
Mouse  Island  bars.  The  piling  at  Hartford  was  built  in  1871,  and  the 
removal  of  Chester  liock  was  begun  in  the  same  year,  but  abandoned 
by  the  contractor  soon  after  beginning. 

January  22,  1873,  a  project  for  building  three  jetties  at  Saybrook 
and  for  dredging  was  approved  by  the  Secretary  of  War.  The  jetties 
were  to  be  of  a  double  vow  of  piles,  20  feet  apart,  filled  with  stone  to  a 
height  of  8  feet  above  low  water.  The  dredging  was  to  be  9  feet  deep, 
and  400  feet  wide. 

The  estimated  cost  was : 

Dredging $17,850 

Jetties 318,760 

Totul 336,610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross- 
sections  rising  to  a  level  of  highest  w^ater ;  i.e.,  about  5  feet  above  mean 
low  water,  this  plan  being  much  more  economical  than  the  previous 
one. 

The  jetties  were  begun  in  1875  and  two  of  them  were  completed  in 
1881.  The  third  has  not  been  built  and  may  not  be  needed.  The  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and 
strengthened. 
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The  river  and  harbor  acts  of  1870  and  1882  provided  that  $2,000  aod 
$5,000  from  the  Conuecticut  River  appix)priation  should  be  applied  to 
improviug  Salmon  River,  a  small  tributary  on  the  east  side  of  the  Cou- 
necticut  River,  about  32  miles  iielow  Hartford.  These  sums  were 
expended  in  making  a  channel  7  feet  deep  to  the  village  of  Moodus. 

In  1880  a  project  was  adoi)ted  for  i>ermanent  works  of  imx)rovement 
at  six  of  the  worst  bars.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1880,  part  1,  p.  390  et  seq,)  This  project  provided  for  riprap  wiug 
dams,  mattresses,  shore  protection,  and  rectification  of  the  banks  at 
the  following  places,  viz. 


Locality. 


'  .\  mount. 


I 


Hartford  Bar $33,464 

Clav  Banks  Bar 60, 116 

Pratt s  Fern*  or  Naubuc  Bar '  64, 735 

Press  Barn 'Bar '  41,140 

I 


Locality'. 


Glastonbury  Bar $114,922 

Dividend  Bar '         7.110 


Total . 


33a  487 


with  dredging  to  make  and  maintain  a  permanent  channel.  The  proj- 
ect did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties, 
nor  did  the  estimates  include  any  amount  for  annual  dredf^ing  to  main- 
tain channels,  nor  for  dredging  between  the  jetties  at  Saybrook,  nor 
for  any  improvement  whatever  below  Middletown,  where  considerable 
dredging  has  been  required.  All  of  these  have  consumed  a  large  part 
of  the  appropriations  made  since. 

Under  this  project,  extended  to  include  other  necessary  dredging 
up  to  the  fall  of  1887,  a  training  wall  of  riprap  3,689  feet  long  had  been 
built  at  Hartford  Bar  (instead  of  the  proposed  wing  dam),  and  a  riprap 
wing  dam  5,300  feet  long  had  been  built  at  Glastonbury  Bar,  both  to 
a  height  of  3  feet  above  low  water.  Part  of  the  Hartford  training  waU 
was  subsequently  built  to  4  feet  above  low  water;  the  west  jetty  at 
Saybrook  had  been  extended  to  the  16-foot  curve,  the  east  jetty  to  the 
12-foot  curve,  and  a  channel  130  feet  wide  and  12  feet  deep  had  been 
dredged  between  them,  besides  maintaining  the  required  depths  in 
this  part  of  the  river  by  annual  dredging,  at  a  cost  of  from  $5,000  to 
$10,000  each  year. 

In  1887  it  had  become  evident  that  the. proposed  plan  of  permanent 
improvement  would  not  materially  reduce  the  amount  of  dredging 
annually  required,  and  that  no  effectual  substitute  could  be  recom- 
mended which  would  not  be  very  expensive;  and  in  December,  1887,  a 
new  project  was  adopted,  under  which  future  operations  were  to  be 
confined  to  completing  the  jetties  at  the  mouth  of  the  river  to  a  height 
of  5  feet  above  high  water,  with  a  top  width  of  6  feet,  widening  the 
channel  between  the  two  jetties  to  400  feet,  with  a  depth  of  12  feet  at 
mean  low  water,  and  annual  dredging  to  maintain  the  channel  from 
Hartford  to  Long  Island  Sound,  at  an  estimated  cost  as  follows: 

For  completing  jetties $60, 000 

For  dredging  between  jetties 20, 000 

Total 80,000 

For  average  annual  inaiutenanco  of  channel  from  Hartford  to  Long  Island 

Sound 10,000 

The  reasons  for  this  change  of  project  are  fuUy  given  in  a  letter 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1888,  Part 
I,  pp.  536-538. 

In  1889  a  modification  of  this  project  was  adopted  which  provides 
for  raising  the  dike  at  Hartford  to  a  height  of  15  feet  above  low  water, 
at  an  estimated  cost  of  $50,000,  making  the  total  estimate  for  comple- 
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tion  at  that  time  $130,000.  The  reasons  for  this  modification  are  given 
in  detail  in  letters  to  the  Chief  of  Engineers  of  October  14  and  Octo- 
ber 24, 1589,  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  part  1,  pp.  614,  615. 

Since  the  modification  of  the  project  for  dredging,  approved  by  the 
Chief  of  Engineers  December  22,  1887,  297,313  cubic  yards  of  material 
have  been  dredged  up  to  July  1, 1893,  from  the  several  bars  of  the 
river,  all  in  pursuance  of  that  part  of  the  project  relating  to  annual 
maintenance  of  channel  from  Hartford  to  Long  Island  Sound.  The 
amount  expended  on  this  work  during  this  time  was  about  $37,000. 

Up  to  July  ],  1893,  nothing  had  been  done  toward  raisiug  the  dike 
at  Hartford  or  toward  dredging  or  enlarging  jetties  at  Saybrook,  the 
available  funds  at  no  time  having  been  in  excess  of  what  was  required 
Tor  annual  maintenance  of  channels. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Eocky  Hill  and 
of  Saybrook  Bar  at  the  river's  mouth  were  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885. 

OPERATIONS   DURING   THE   FISCAL   YEAR  ENDING   JUNE  30,  1894. 

At  the  beginning  of  the  fiscal  year  the  work  of  maintaining  the  river 
channels  by  annual  dredging  was  in  progress  under  an  open-market 
transaction  with  C.  C.  Goodrich,  at  the  rate  of  12  cents  per  cubic  yard, 
approved  by  the  Chief  of  Engineers,  July  18, 1892.  Work  was  con- 
tinued until  September  15, 1893,  when  it  was  suspended  for  the' winter; 
dredging  was  resumed  May  17, 1894,  after  the  spring  freshets  had  sub- 
sided, and  is  still  in  progress.  The  total  amount  dredged  during  the 
fiscal  year  ending  June  30, 1894,  is  68,147  cubic  yards,  divided  among 
the  several  bars  as  follows: 


Locality. 


Date. 


Cubic 
yards. 


Press  Barn  Bar I  July  1-8, 1893  .. . 

Hnrtfonl  Bar !  Julv  10-12, 1893  . 

Clay  Banks  Bar July  13-20, 1893  . 

Hartford  Bar July  21-25,' — 


Glaatonbury  Bar. 

Pr€88  Bam  Bar 

Pistol  Point  Bar. . . 

Dividend  Bar 

Glastonbury  Bar... 

PividcndBar 

Mouse  Island  Bar. , 
Calves  Island  Bar. 
Glastonbury  Bar... 

Clay  Banks  Bar 

Hartford  Bar 

Dividend  Bar. 


July  20- Aug.  1,1893  .. 

Aug.  2-5, 1893 

Aug.  7-11,1893 

Aug.  11-12, 1893 

Aug.  12-15. 1893 

Aug.  16-22, 1893 

Aug.  23-Sept.  9. 1893  .. 

Sept.  12-1  tf,  1893 

May  17-25.1894 

May  26-29, 1894 

May  31-June  23, 1804  . 
Juno  25-27, 1894 


Glastonbury'  Bar  (in  progress) I  June  28-30, 1894. 


4,901 
2.641 
6,151 
3,093 
4,275 
3,579 
8,434 

472 
1,391 
5,108 
8,442 

972 
3.990 
2.145 
13,128 
2,099 
2,326 


The  above  dredging  was  done  to  a  depth  of  9  feet  at  extreme  low 
water  (about  9^  feet  below  mean  low  water)  and  the  channels  were 
generally  made  50  to  75  feet  wide,  only  sufficient  for  the  immediate 
needs  of  navigation. 

PRESENT   CONDITION   OP  IMPROVEMENT. 

The  Hartford  Dike  and  Saybrook  jetties  are  in  good  condition,  though 
not  yet  completed. 

The  freshets  of  last  spring  were  of  less  height  and  of  shorter  dura- 
tion than  usual,  and  the  several  bars  in  the  first  20  miles  below  Hart- 
ford were  found  in  better  condition  than  is  generally  the  case  upon 
subsidence  of  the  freshets.    The  required  depth  has  been^atte^ipon 
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these  bars  as  soon  as  possible  after  the  freshets,  and  dredging  is  still 
in  progress. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  first  to  annual  dredging  to 
maintain  a  channel  of  9  feet  depth  at  extreme  low  water,  and,  when 
sufficient  funds  are  available,  to  completing  the  dike  at  Hartford,  enlarg- 
ing the  Saybrook  jetties  and  dredging  between  them.  Since  the  plan  of 
rating  annual  dredging  as  of  first  importance  has  been  adopted  the 
navigable  condition  of  the  river  has  been  much  better  maintained  than 
ever  before.  To  do  this  work  promptly  and  effectively  it  is  necessary 
that  about  $10,000  should  be  available  for  each  year,  to  be  expended  as 
soon  as  practicable  after  the  spring  freshets  subside. 

Enlarging  the  Hartford  dike  is  important  as  a  means  of  reducing  the 
amount  of  dredging  annually  required  at  Hartford  Bar ;  and  the  widen- 
ing of  the  channel  at  Saybrook  and  enlarging  of  the  jetties  there  are 
designed  to  afford  an  easier  and  safer  entrance  to  the  mouth  of  the  river. 

The  amount  estimated  for  completion  of  the  permanent  works  in  this 
river,  viz,  the  Hartford  Dike,  the  Saybrook  jetties,  and  the  channel 
between  these  jetties,  was  $130,000  in  1890.  Since  then  all  the  avail- 
able funds  have  been  applied  to  maintenance  of  the  river  channels  by 
annual  dredging,  for  which  about  $10,000  is  required  each  year;  conse- 
quently the  estimated  cost  of  completion  remains  unchanged.  In  the 
money  statement  of  the  annual  report  for  1892  the  estimated  cost  of 
completion  was  reduced  by  deducting  from  it  the  $20,000  appropriated 
that  year.  This  approilriation  has  now,  however,  been  wholly  applied, 
as  far  as  expended,  to  the  necessary  annual  dredging,  and  therefore 
the  estimated  cost  of  completion  is  reported  as  in  1890,  $130,000. 

Appropriations  for  improving  the  Connecticut  River  below  Hartford 
have  been  as  follows : 


Application. 


Date. 


Amoant. 


Dredtring  at  Saybrook  Bar 

Dredging  at  Saybrook  Bar  (the  unexpended  balance  of  1830  reqppropri- 

ated) 

Balance  flue  contractor  under  previous  appropriation  . 
Survc 


July    4,1836       $20,000.00 


vey 


D^-edging  at  i*ratt  Ferry.  PiHtol  Point,  Mouse  Island,  piling  at  Hartford. . 
Dredijin^  at  Hartford,  Clay  Bankn,  Pier  I,  Pier  J,  Pratt  Ferry,  Glaston- 
bury, Pistol  Point,  and  Chester  Rock 

Dredging  at  Pratt  Ferry,  I'istol  Point,  and  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt  Ferrj',  Glastonbury,  Saybrook  Jetty 

Dredging  at  Hartfonl,  Pratt  Ferry,  Saybrook,  Saybrook  jetties 

Drwiging  at  Hartford,  I'ratt  Ferry,  Glastonbury,  Saybrook  jetties. 


Mar. 
Mar. 
Mar. 


3,1839 

1,1843  I 

2, 1867 


Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Saybrook  jetties,  Salmon 
River  dredging *. 

Compensation  for  previous  dredging 

Saybrook  jetties,  surs'ey  from  Hartford  to  Rocky  Hill 

Dredging  at  Hartford,  Press  Barn,  Glastonbury 

Dredging  at  Hartford,  Glastonbury.  Saybrook  jetties 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Glabtoubury  W^ingDam, 
Saybrook  jetties 

Dredging  at  Hartford.  Clay  Banks,  Pratt  Ferry,  Press  Bam,  Glastonbury, 
Dividend,  Pistol  Point,  and  Salmon  River,  Hartford  Dike 

Dredging  at  Hartford,  Clay  Banks.  Pratt  Ferry,  Press  Barn,  Glastonbury, 
Dividend,  Pistol  Point,  'Mouse  Island,  and  between  Saybrook  jetties, 
extending  west  jetty  at  Saybrook 

Dredging  at  Hartforcf,  Clay  Banks.  Naubuc,  Press  Barn,  Glastonbury, 
Dividend,  Pibtol  Point,  and  Haddam  Island;  repairs  of  Hartford  Dike 
and  Saybrook  jetties 

Compensation  for  previous  dredging 

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Barn,  Glastonbury,  Div- 
idend, Brockways ■ 

Annual  dredging  at  Hartford.  Clay  Banks.  Press  Barn,  Glastonbury,  Div. 
idend,  I*i«tol  Point,  Mouse  Island.  Haddam  Island 

Annual  dredging  upon  several  bars  below  Hartford;  in  progress 


?  July  n,  1870  ; 

Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.    3,1875 

Ang.  14, 1876 
1878 
June  18, 1878 
Mar.  3.1879 
June  14, 1880 

Mar.    3, 1881 

Aug.  2,1882 


3,471.57 

3,995w23 

20,000.00 

35,000.00 
40,  000. 00 
20,  000.  00 
20.  OK).  00 
20,  000.  00 

20,000.00 
4.  203.  00 
3J,  000.  00 
10,000.00 
10, 000. 00 

SO.  0  JO.  00 

45,  000. 00 


July    5, 18S4         35,000.00 


Aug.   5,1886 
Mar.    3, 1885 


Sept.  19. 1890 
July  13, 1892 


26,  250.  00 
4,  745. 43 


Aug.  12, 1888         10,000.00 


12,500.00 
20.000.00 


Total «0,165.22 

Digitized  by  Vj  Q^S  ^^ ' 
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Tho  Coiinccticat  ^iver  is  in  the  collectiou  district  of  Hartford.  By  coarse  of  river 
tbo  distaDCo  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  34  miles,  ar.d.  from 
Hartford  to  Long  Island  Sound  about  50  miles. 

There  is  a  light- house  on  Say  brook  Point,  on  the  west  shore  of  the  river,  at  its  mouth, 
and  another  at  tho  end  of  the  west  jetty,  besides  which  there  are  three  small  beacon 
lights  in  the  lower  part  of  the  river,  which  are  maintained  by  the  United  States. 

Fort  Trumbull,  New  London  Harbor,  Conn.,  about  16  miles  cast  of  Saybrook  Point, 
is  the  nearest  work  of  defense. 

Money  statement, 

July  1,  1893,  balance  unexpended $16, 740. 03 

June  3iO,  1894,  amount  expended  during  fiscal  year 8, 933. 27 

July  1,  1894,  balance  unexpended 7, 806. 76 

July  1, 1894,  outstanding  liabilities $2, 987. 56 

July  1,  1894,  amount  covered  by  uncompleted  contracts 3, 157. 44 

6, 145. 00 

July  1, 1894,  balance  available.... 1,661.76 

(Amount  (estimated)  reo  uired  for  completion  of  existing  project 130, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 189G    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS   VOll   THE   CALENDAR  YEAR   1893. 

ArrivaU  and  departures  of  vessels, 
[Draft,  7  to  12  feci;  tunnage,  100  to  1,000  tons.] 


I  Number 
Kind  of  vessels.  <  of  round 

trips. 


Steamers 

Sailing  vessels  . 
Barges 

Totia 


400 
200 
600 


1,200 


Aggregate  tonnage  of  all  trips  not  ascertained. 

freight  received  and  shipped  by  traier. 


Chief  articles.  1     Tons. 


Estimated 
I      value. 


Coal !    300,000      $1,120,000 

Stono '    100,000  500,000 

Miscellaneous  (not  otherwise  included) ;    250,000      45,000,000 

Total '    050,000  I    46,620,000 

' •         I 

No  new  lines  of  transportation  have  been  established  since  July  1,  1893. 
During  1893  three  barges  were  built  and  two  barges  and  one  tugboat  repaired  in 
the  river. 

The  depression  in  business  has  been  such  as  to  stop  building  and  ruin  the  stone 
business  and  to  greatly  injure  coal  work  and  all  manufacturing  enterprises.  We  do 
not  own  all  barges,  steamers,  .and  tugs,  but  so  large  a  proportion  that  wo  can  guaran- 
tee the  above  to  be  a  close  and  reliable  estimate. 

C.  C.  Goodrich, 
General  Afanager, 


Hartford  and  Xeto  York  Transportatiim  Q^ff^fffh^ 
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D  4. 

IMPROVEMENT    OF    HARBOR   OF    REFUGE    AT   DUCK    ISLAND    HARBOR, 

CONNECTICUT. 

Duck  Island  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound, between  headlands  known  as  Menunketesuckand  Kelseys  points, 
respectively  on  the  east  and  west  sides  of  the  harbor.  It  is  about? 
miles  wes"t  of  the  mouth  of  the  Connecticut  River,  and  midway  between 
the  harbors  of  New  Haven  and  New  Loudon.  In  this  distance  of  46 
miles  there  is  no  secure  harbor  of  sufficient  size  and  depth  to  shelter 
any  considerable  part  of  the  general  commerce  of  the  sound.  Buck 
Island  Harbor  has  a  large  anchorage  area,  with  depths  of  16  feet  or 
more  at  low  tide  and  with  good  holding  bottom.  It  is  sheltered  from 
the  north  by  the  mainland,  partly  sheltered  from  the  east  by  Menun- 
ketesuck  Point,  and  slightly  sheltered  from  the  south  by  Duck  Islaud, 
an  island  about  900  feet  long  (north  and  south)  by  300  feet  wide,  situ- 
ated in  the  mouth  of  the  harbor,  rather  more  than  half  a  mile  west- 
southwest  from  Menunketesuck  Point. 

PROJECT  FOR  IMPROVEMENT. 

Under  act  of  -Congress  of  August  2,  1882,  a  preliminary  examination 
of  this  harbor  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  the 
report  on  which  was  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1884,  Part  I,  p.  684.  and  in  Senate  Ex.  Doc.  Xo.  50,  Forty- 
eighth  Congress,  first  session.  This  report  outlined  two  plans  for 
improving  the  security  of  the  harbor,  and  suggested  that  the  adoption 
of  a  project  be  deferred  for  further  consideration. 

The  act  of  Congress  approved  Augusts,  1886,  provided  for  a  "resur- 
vey  of  Duck  Island  Harbor  on  Long  Island  Sound,  including  plans, 
specifications,  and  estimates  of  cost  for  making  the  same  a  harbor  of 
refuge."  A  preliminary  examination,  together  with  the  recent  Coast 
Survey  charts,  afforded  all  the  information  necessary  without  a  detailed 
survey.  In  the  report  of  this  examination,  dated  November  12,  1886, 
and  printed  (with  map)  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1887,  pait  1,  p.  641,  the  required  plans,  etc.,  were  presented.  They 
contemplated  the  construction  of  3  riprap  breakwaters,  one  extend- 
ing westerly  from  Ducklsland,  one  northeasterly  from  the  island  toward 
Menunketesuck  Point,  and  the  third  southwesterly  from  Menunkete- 
suck Point.  These  would  shelter  an  area  of  about  115  acres,  with  16 
feet  depth  or  more  at  low  tide  in  case  of  southeast  storms,  with  a  larger 
area  for  storms  from  any  other  quarter.  The  harbor  would  have  a  broad 
western  enti^ance  with  17  feet  depth  and  an  eastern  entrance  between 
the  breakwaters  over  25  feet  deep  and  about  750  feet  wide.  The  break- 
waters proposed  were  to  be  of  riprap,  10  feet  wide  on  top,  which  was 
to  be  10  feet  above  low- water  level  (about  6  feet  above  high  water),  with 
inside  slopes  of  1  upon  1,  and  outside  slopes  of  2  upon  5. 

The  estimated  cost  of  riprap  stone  was  as  follows: 

Breakwater,  westerly  from  Duck  Island,  3,000  feet  long tons . .  181, 000 

Breakwater,  northeasterly  from  Duck  Island,  1,750  feet  long do. . .  79, 000 

Breakwater,  southwesterly  fVom   Menunketesuck  Pointy  1,130  feet  long, 

tons 41,000 

Total,  301,000  tons  of  stone,  at  $1,40  per  ton $421,400 

Contingencies,  10  per  cent 42, 140 

463»540 

Digitized  by  V^OOQ iC 
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The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War,  September  27,  1890,  after  the  first  appropriation  for  the 
harbor  had  been  made,  and  up  to  July  1,  1893,  31,549  tons  of  riprap 
had  been  delivered  and  placed  in  the  breakwater  extending  westerly 
from  Duck  Island,  building  1,240  linear  feet  of  work  to  a  height  of  about 
7^  feet  above  mean  low  water,  with  top  width  of  5  feet.  The  reduced 
cross  section  was  adopted  as  a  temporary  measure  to  secure  a  larger 
sheltered  area  at  once.  The  work  will  require  enlarging  to  make  it 
permanent. 

A  map  showing  location  and  other  details  of  this  work  was  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  p.  C43. 

OPERATIONS   DURING   THE   FISCAL   YEAR   ENDING   JUNE  30,  1894. 

At  the  beginning  of  the  year  extension  of  the  west  breakwater  was 
in  progress  under  a  contract  with  S.  &  E.  S.  Belden,  for  delivering  and 
placing  about  34,000  tons  of  riprap  at  the  rate  of  $0.89  per  ton.  Work 
was  continued  until  November  21, 1893,  when  the  contract  was  com- 
pleted. During  the  fiscal  year  25,925  tons  of  riprap  were  placed  in  the 
breakwater  extending  it  420  linear  feet,  building  it  to  a  height  of  about 
8  feet  above  mean  low  water,  with  5  feet  top  width,  and  slopes  of  1 
upon  1. 

The  total  amount  of  stone  delivered  under  this  contract  was  34,012 
tons,  and  the  total  length  of  breakwater  built  was  714  feet. 

The  entire  length  of  the  breakwater  is  1,060  feet;  it  contains  57,474 
tons  of  riprap. 

A  small  light  is  maintained  at  the  outer  end  of  the  breakwater. 

PRESENT   CONDITION    OF   IMPROVEMENT. 

The  present  length  of  the  breakwater  extending  westerly  from  Duck 
Island  is  1,060  feet,  being  rather  more  than  half  its  projected  length. 
The  first  1,000  feet  is  from  4  to  6  feet  above  mean  low  water,  having 
settled  from  its  original  height  of  7 J  feet;  the  last  660  feet  is  now  about 
8  feet  above  mean  low  water. 

No  work  has  been  done  on  either  of  the  other  projected  breakwaters. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  extending  and  enlarging 
the  westerly  breakwater,  and  to  building  the  other  breakwaters,  as 
provided  in  the  approved  project  for  this  work. 

Appropriations  for  harbor  of  refuge  at  Duck  Island  Harbor,  Con- 
necticut, have  been  made  as  follows : 


Application. 


Date.        I  Amonnt. 


Westerly  broak  water  (946  feet) '  Sept.  19, 1890  ,      $25, 000 

"Westerly  breakwater  (714  feet) I  July  13,1892  35,000 


Total 1. 


60,000 


Dack  Island  Harbor  is  in  the  collection  district  of  Hartford. 

The  nearest  light-honse  is  at  Saybrook  Point,  at  the  mouth  of  the  Connecticut 
River,  about  8  miles  eastward.  There  is  a  light  vessel  on  Long  Sand  Shoal,  about 
5  miles  to  the  southeast. 

Fort  Trumbull,  New  Loudon  Harbor,  21  miles  east,  is  the  nearest  work  of  defense. 
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Money  statement 

July  1,  1893,  balance  unexpended $32,865.18 

June  30,  1894,  amount  expended  during  fiscal  year 31, 234. 50 

July  1,  1894,  balance  unexpended 1, 640. 68 

July  1,  1894,  outstanding  liabilities 22. 00 

July  1,  1894,  balance  available 1,618.68 

{Amount  (estimated)  required  for  completion  of  existing  project 403, 540. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  contract  for  improving  harbor  of  refuge  at  Duck  Island  Harbor,  Connecticut^ 
in  force  during  the  fiscal  year  ending  June  30,  1804. 


Kamo  and  address  of  coii- 
tractoni. 


).  &  E.  S.  Belden,  Hart- 
ford, Conn. 


Date  of  con- 
tract. 


Subject  of  contract. 


Oct  13, 1892 


Deliver^'  of  riprap  and 
construction  of  break- 
water. 


Price  of 


t<»n  deliv- 
ered and 
placed. 


RemarkH 


$0.89  ,  Contract  completed 
^ov.  21,1891;  to- 
tal   number    of 
tonn     dolivered, 
I      34,012. 


COMMEISCIAL   STATISTICS   FOR  THE    CALENDAR   YE  All   1893. 

Commercial  statititics  have  been  asked  for,  but  np  to  date  of  this  report  have  not 
bci'ii  received. 


D  5. 

IMPROVEMENT  OF  CLINTO^^  HARBOR,  CONNECTICUT. 

Clinton  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  abont 
10  miles  west  of  the  mouth  of  the  Connecticut  River.  It  consists  of 
an  open,  shallow  bay,  and  of  the  mouth  of  the  ITammonasset  River,  a 
small  stream  which  flows  easterly  in  front  of  the  town  wharves,  and 
empties  into  the  bay.  For  three-quarters  of  a  mile  above  its  mouth 
the  river  is  separated  from  the  bay  by  a  narrow  strip  of  sand  and 
marsh.  About  1840  a  breach  was  made  through  this  strip  half  a  mile 
above  the  mouth  of  the  river,  which  diverted  a  considerable  part  of 
the  tidal  flow,  and  since  then  two  bars  have  formed,  one  just  inside  the 
river's  mouth  with  4.5  feet  depth  of  water,  and  one  out  in  the  bay  shortly 
before  reaching  the  deep  water  ot  the  sound,  with  a  depth  of  4  feet. 
It  is  said  that  formerly  there  were  depths  of  from  8  to  12  feet  on  botli 
thCwse  bars,  and  that  shoaling  occurred  soon  after  the  breach  was  made. 

PROJECT   FOR   IMPROVEMENT. 

By  act  approved  IVfarch  3,  1881,  Congress  authorized  a  survey  of 
the  harbor,  which  was  made  the  same  year.  In  his  report  on  the  sar- 
vey,  dated  January  17, 1882,  and  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1882,  Tart  T,  p.  630,  Colonel  Barlow,  Corps  of 
Engineers,  submitted  a  project  for  restoring  the  original  condition 
of  the  channel  by  closing  the  breach  and  by  subsequently  (should  the 
increased  tidal  current  not  produce  the  deepening  desired)  dredging 
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through  the  shoals  to  make  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water.  The  cost  of  a  dike  to  close  the  breach  was  estimated 
at  $3,000,  and  the  cost  of  the  whole  project,  including  the  dredging, 
at  $10,000.  This  project  was  adopted  in  1882,  after  the  first  appropria- 
tion tor  the  improvement  had  been  made. 

Up  to  July  1,  1893,  the  dike  had  be^n  built  and  repaired ;  the  project 
had  been  modified  to  provide  for  a  channel  width  of  75  feet  instead  of 
100  feet,  and  this  width,  with  the  required  depth,  had  been  obtained. 
The  project  was  completed  in  May,  1893. 

A  sketch  of  Clinton  Harbor  was  printed  in  the -4^nual  Eeport  of  the 
Chief  of  Engineers  for  1886,  p.  634. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  channel  now  has  a  depth  of  6  feet  or  more  at  mean  low  water 
with  least  width  of  75  feet  up  to  the  wharves. 

The  dike  is  in  good  condition.'  It  will  probably  need  slight  repairs 
within  a  few  years,  but  none  are  necessary  now. 

PROPOSED   OPERATIONS. 

The  dike  is  completed  as  designed,  and  the  dredged  channel,  now  76 
feet  wide,  as  provided  for  in  the  modified  project  of  1893,  is  sufficient 
for  the  commercial  needs  of  the  harbor ;  the  project  is  completed.  Slight 
repairs  to  the  dike  and  deepening  of  the  dredged  channel  may  possibly 
be  required  from  time  to  time  to  maintain  the  work. 

No  appropriation  is  required  for  the  ensuing  fiscal  year. 

Appropriations  for  improving  Clinton  Harbor,  Connecticut,  have  been 
made  as  follows: 


Application.  Date. 


Amount. 


Constrnction  of  dike , ,  Aug.   2,1882 

Kepairn  of  dike  and  dredging , Sept.  19, 1890 

Dredging July  13,1892 

Total 


$3,000 
8,500 
2,000 


8,500 


Clinton  Harbor  is  in  the  collection  district  of  Hartford.  The  nearest  light-house 
is  on  Fanlkner  Island,  8  miles  southwest.  Fort  Hale,  New  Haven  Harbor,  22  miles 
west,  is  the  nearest  work  of  defense. 

Money  statement, 

July  1, 1893,  balance  unexpended $243. 78 

June  30,  1894,  amount  expended  during  fiscal  year 243. 78 


COMMERCIAL   STATISTICS   FOR   THE   CALENDAR   YEAR  1893. 

JrrivaU  and  departures  of  vesseh. 
[Draft,  4i  to  8  feet;  tonnage,  40  to  150  tons.] 


vi-^A  ^f  „«— «i»  '    Numlfer      Number  of 

Kind  of  vcsaels.  ^^  vesBeU.  iround  trips. 


Steamers 

Sailing  vessels. 
Barges 


5  I    Frequent. 

35  35 

3  <  3 


Aggregate  tonnage  of  all  trips  not  ascertained.  Diaitized  bv  V^ OOQ IC 
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Freight  received  and  shipped  by  water. 


Chief  ariiclee. 


q.^.      Biiimated 


I 
Receipts :  |  . 

Goal,  oyetera,  fertiliser '    2,000  |  $15,750 

Shipiuento:  I 

Wood,  raUroml  ties,  Bbip  Umber |    3,000  10.MO 

Total 5.000  '  i.750 

\ ^1 

No  new  lines  of  traiil^portation  have  been  established  since  Jnly  1, 1893. 
The  above  figures  show  an  increase  in  tonnage  of  freight  over  those  reported  for 
last  year  of  345  tons. 


D6. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound, 
extending  about  4  miles  inland,  and  from  1  to  2  miles  wide.  The  Mill 
and  Quinnipiac  rivers  empty  into  the  head  of  the  harbor;  they  are 
streams  of  no  commercial  importance,  except  for  tidal  navigation  at  or 
near  their  months. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  aud 
sand  flats  on  either  side.  When  the  Government  began  work  in  tliis 
harbor  in  1867  the  available  low-water  depth  from  the  city  wharveij  to 
Cranes  Bar,  about  one- third  way  down  the  harbor,  was  9  feet;  thence 
to  Fort  Hale,  which  is  about  half  way  down,  it  was  16  feet  or  over,  A 
short  distance  below  Fort  Hale  was  it  bar  of  very  soft  mud,  extending 
across  the  harbor,  with  13  feet  available  depth  at  mean  low  water. 

The  entrance  to  the  harbor  was  partially  obstructed  by  sevend 
sunken  rocks. 

PROJECTS  FOR   IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor 
entrance  have  been  proposed  and  undertaken,  but  not  completed.  The 
removal  of  the  harbor  light-house  to  Southwest  Ledge  and  the  comple- 
tion of  the  proposed  system  of  breakwaters  will  obviate  the  necessity 
of  further  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  the  most 
part,  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  under  sub- 
sequent appropriations  and  not  based  upon  examinations  or  surveys 
ordered  by  Congress. 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ex.  Doc,  !No.l>5, 
Forty-first  Congress,  third  session,  and  also  on  p.  771  of  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1871,  General  Warren,  U.  S.  Engi- 
neers, states  that  ^'  the  business  of  Kew  Haven  requires  that  there 
should  be  a  channel  dredged  200  feet  wide  and  to  a  depth  of  14  feet  at 
mean  low  water  up  to  the  wharves,"  and  that  this  is  ^*in  many  respects 
more  important  to  !N'ew  Haven  than  the  removal  of  the  rocks  at  the 
entrance  to  the  harbor."    It  was  estimated  to  cost  $64,815. 

March  3,  1871,  $40,000  was  appropriated  for  this  harbor,  and  it  was 
expended  in  the  same  year  in  making  a  channel  13  feet  deep,  200  feet  wide 
up  to  Long  Wharf,  350  feet  wide  at  the  bend  at  Long  Wharf,  and  100 
feet  wide  from  there  to  the  steam ]x)at  wharf. 
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In  a  letter  of  December  23, 1871,  printed  in  House  Ex.  Doc,  Ko.  137, 
Forty-second  Congress,  first  session.  Gen.  Warren  submitted  an  esti- 
mate of  $26,250  for  dredging  16  feet  deep  and  200  feet  wide  across  Fort 
Hale  Bar,  adding  that  there  was  some  doubt  as  to  the  permanence  of 
such  a  channel.  June  10,  1872,  $15,000  was  appropriated  for  the 
removal  of  rocks  and  $20,000  for  harbor  improvement.  The  former 
amount  was  expended  upon  Luddington  Eock;  the  *atter  with  part  of 
an  appropriation  of  $25,000,  made  March  3, 1873,  was  exx)ended  in 
dredging  on  Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the 
channel  had  been  made  16  feet  deep  and  200  feet  wide  as  proposed.  It 
soon  filled  to  nearly  its  former  condition.  The  13-foot  channel  above 
Long  Wharf  was  widened  to  110  feet  in  the  same  year. 

In  the  Annual  Eeport  for  J 873,  General  Warren  says: 

It  is  thonght  that  no  improvement  here,  beyond  what  can  bo  accomplished  with 
the  fiinds  now  available,  is  called  for  on  the  part  of  the  United  States,  and  no  for- 
ther  appropriaiiun  is  asked  for. 

Ko  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  Annual  Eeport  of  that  year. 

January  21, 1875,  the  House  of  Representatives,  by  resolution,  asked 
'^  for  a  report  from  surveys  already  made  in  regard  to  the  exx)edieucy 
of  widening  and  deepening  the  main  channel  of  New  Haven  Harbor, 
Connecticut*,  to  a  depth  not  exceeding  20  feet,  and  also  the  exx)ediency 
and  estimate  of  cost  of  a  breakwater."  In  a  report  dated  January  27, 
1875,  Col.  BarloWj  U.  S.  Engineers,  then  in  charge,  submitted  the  fol- 
lowing estimates  in  reply  to  that  part  of  the  resolution  relating  to  the 
channel  (see  Annual  Eejwrt  of  the  Chief  of  Engineers  for  1875,  Part 
II,  p.  250)  : 

For  channel  400  feet  wide  and  20  feet  deep $416,490 

For  channel  400  feet  wide  and  18  feet  deep 276,990 

For  channel  300  feet  wide  and  20  feet  deep 329,925 

For  channel  300  feet  wide  and  18  feet  deep 208, 890 

Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engi- 
neers, he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13- 
foot  channel  above  Long  Wharf  already  110  feet  wide. 

In  submitting  these  reports  the  Chief  of  Engineers  recommended 
the  latter  work  "as  being  of  immediate  importance,  and  whatever 
action  may  be  taken  upon  the  project  of  making  a  20-foot  channel  this 
at  least  should  be  done."  In  a  subsequent  report  on  the  same  matter, 
February  9, 1875,  Colonel  Barlow  presented  an  estimate  of  $35,000  for 
widening  the  channel  above  Long  Wharf  to  400  feet.  This  was  trans- 
mitted to  the  House  of  Representatives  by  the  Secretary  of  War,  Feb- 
ruary 13, 1875,  with  favorable  indorsement  of  the  Chief  of  Engineers. 
The  latter  i)lan  was  carried  out  under  the  appropriation  of  $10,000 
made  March  3, 1875,  with  a  balance  of  about  $6,000  from  previous 
appropriations,  and  the  13-foot  channel  was  made  415  feet  wide  above 
Long  Wharf,  the  price  of  work  being  much  lower  than  had  been  esti- 
mat'Cd. 

Nothing  was  appropriated  for  this  harbor  in  1876  and  1877. 

In  the  Annual  Eeport  for  1877  Colonel  Barlow  refers  to  the  estimates 
submitted  in  his  letter  of  January  27, 1875,  and  recommends  that  the 
channel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep,  its 
then  dimensions  (200  feet  wide  and  13  feet  deep)  not  affording  '<  suffi- 
cient space  for  convenient  navigation."  The  estimated  cost  was 
$40,000. 

In  1878,  under  the  appropriation  of  $25,000  made  June  14, 1878,  the 
channel  was  dredged  to  the  length  and  depth  proposed,  with  wid^  of 
300  feet.  ^'9' '^^^  ^y  v^oogie 
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In  a  letter  of  February  4, 1879,  transmitting  map  of  harbor  exam- 
ination made  in  December,  1878  (letter  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1879,  Part  I,  p.  336),  Colonel  Barlow  recom- 
mends deepening  the  channel  above  Long  Wharf  and  widening  the 
channel  below  to  secure  400  feet  width,  with  16  feet  depth,  from  the 
steamboat  wharf  down  to  Fort  Hale;  also  dredging  a  channel  500  feet 
wide  and  16  feet  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Hale  was  estimated  to  cost,  $65,000 ;  that  below,  $35,000.  The  proposed 
depth  and  slightly  greater  width  above  Fort  Hale  was  obtained  by 
October,  1881,  under  three  successive  appropriations  of  $15,000  each, 
made  in  1879, 1880,  and  1881.  Nothing  had  been  done  on  Fort  Hale 
Bar. 

In  the  Annual  Report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Report  for  1880  (Part  I,  p.  445),  Colonel  Barlow  renews 
his  recommendation  for  dredging  a  channel  through  Fort  Hale  Bar  500 
feet  wide  and  16  feet  deep. 

In  the  Annual  Report  for  1881  (Part  I,  p.  592),  after  current  observa- 
tions and  l>orings  had  been  made,  a  dike  from  Sandy  Point  is  recom- 
mended, the  length  to  be  determined  experimentally  as'constraction 
progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
cost  $60,000. 

Under  appropriation  of  830,000,  made  August  2,  1882,  a  plan  for 
this  dike  was  submitted  and  referred  to  The  Board  of  Engineers,  by 
whom  it  was  slightly  moditled  and  approved  October  2,  1882. 

The  project  as  approved  consisted  of  a  dike  connected  with  Sandy 
Point  by  a  shore  arm  about  2,160  feet  long  and  extending  southward 
as  a  channel  arm  about  3,200  feet,  the  channel  arm  and  part  of  the 
shore  arm  to  be  built  of  creosoted  piling  in  double  rows,  filled  in  with 
stone.  In  1883  the  location  of  the  shore  arm  was  modified  upon  the 
request  of  oyster-growers  in  the  vicinity,  and  in  1886  the  method  of 
construction  wa«  changed  to  use  riprap  instead  of  creosoted  piling,  the 
latter  being  found  more  expensive  both  to  construct  and  to  keep  in 
rei)air. 

The  fippropriations  of  1882, 1886,  and  nearly  all  of  1888  were  expended 
upon  the  dike,  building  the  shore  arm  and  more  than  half  of  the  chan- 
nel arm.  The  appropriation  of  1884  was  expended  in  dredging  under 
a  special  project  for  widening  the  channel  above  Long  Wharf  with 
depths  of  8  to  12  feet,  and  for  removing  part  of  the  old  piers  and  abat- 
ments  at  Tomlinson's  Bridge,  which  bridge  was  at  that  time  being 
rebuilt. 

The  present  project  for  making  a  16-foot  channel  across  the  Fort 
Hale  Bar  includes  the  completion  of  the  dike  and  dredging  a  channel 
400  feet  wide  and  16  feet  deep  through  the  bar.  Revis^  estimates  for 
completion,  made  in  1887  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  Part  I,  pp.  599  and  600),  placed  the  cost  of  completion  at  that 
time  at  $46,000  for  the  dike  and  $47,000  for  the  channel;  total,  $93,000. 
This  is  to  be  reduced  by  $45,000,  since  appropriated,  making  the  pres- 
ent estimate  for  completion  $48,000. 

Up  to  July  1,  1893,  the  shore  arm  and  2,089  linear  feet  of  the  channel 
arm  of  the  dike  had  been  built.  No  dredging  had  been  done  on  Fort 
Hale  Bar  since  1873,  and  the  available  depth  there  was  about  13  feet 
at  mean  low  water;  above  Fort  Hale  Bar  the  channel  had  been  made 
16  feet  deep  at  mean  low  water  and  from  400  to  700  feet  wide. 
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OPERATIONS   DURING   THE   FISCAL   YEAR  ENDING   JUNE   30,  1894. 

Nothing  was  done. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  the  bar  there  is  a  16-foot  channel  up  to  Tonilinson's 
bridge,  at  the  head  of  the  harbor,  with  from  400  to  700  feet  width. 

Of  the  Sandy  Point  Dike  the  shore  firm,  2,140  feet  long,  and  2,089 
feet  of  the  channel  arm  (including  an  ice  breaker  20  feet  long)  have 
been  built;  1,294  feet  of  the  inner  end  of  the  shore  arm  are  of  riprap; 
the  outer  part  of  the  shore  arm/846  feet  long,  and  254  feet  of  the 
north  end  of  the  channel  arm,  are  built  of  two  rows  of  creosoted  piling, 
8  feet  apart  from  out  to  out,  and  filled  in  with  stone;  1,815  feet  of  the 
channel  arm  south  of  the  pile  work  are  built  of  riprap,  of  which  the 
north  273  feet  are  on  a  log  foundation;  the  ice  breaker  at  the  north  end 
of  the  channel  arm  is  also  of  heavy  riprap  on  log  foundation.  Parts 
of  the  dike  have  settled  from  1  to  2  feet. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  dredging  the  channelor  to 
extending  the  dike,  or  to  both.  The  estimated  cost  of  completing  these 
works  is  $48,000,  to  which  should  be  added  an  estimate  of  $5,000, 
annually  required  for  maintaining  the  channels  and  for  repairs  of  dike. 

Appropriations  for  the  improvement  of  New  Haven  Harbor  have 
been  made  as  follows: 


Application. 


Bate, 


Bemoval  of  Middle  Rock,  not  expended  untjl  1867 Aug.  30, 1852 

Removal  of  rocks July  11,1870 

Dredging  ( 13  feet)  above  Fort  Hale Mar.    3, 1871 

Dredging  (16  feet)  Fort  Hale  Bar  and  removal  of  rocks : June  10, 1872 

Dredging  (16  feet)  Fort  Halo  Bar Mar.    3.1873 

Dredging  (13  feet)  above  Long  Wharf I  Mar.    3,1875 

Dredging  (16  feet)  Long  Wharf  to  Fort  Hale I  June  18, 1878 

Dredging  (16  feet)  above  Long  Wharf Mar.   3,1879 

X>o June  14, 1880 

Mar.  3,1881 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


Dredging  (16  feet)  Long  Wharf  to  Fort  Hale. 

Sandy  Point  Dike , 

Dredging  (18,  12.  and  8  feet)  above  Long  Wharf. . 

Sandy  Point  Dike 

Do 

Dredging 


Total. 


Amount. 


$6,000 
15.000 
40,000 
35,000 
25,000 
10.000 
25,000 
15,000 
15.000 
15.000 
30,000 
10.000 
20,000 
15.000 
15, 000 
15,000 


306,000 


New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  3^  miles  from  Long  Island  Sound. 
Til  ere  is  a  light-house  on  Southwest  Ledge,  at  the  mouth  of  the  harbor. 
Fort  HalO;  2  miles  below  the  city,  commands  the  channel. 

Money  statement. 

Jtily  1, 1893,  balance  unexpended $270. 58 

June  30, 1894,  amount  expended  during  fiscal  year 91. 47 

July  1, 1894,  balance  unexpended 179. 11 

{Amount  (estimated)  required  for  completion  of  existing  i)roject 48,  000. 00 
Amount  that  can  be  profitably  expended  in  fincal  year  ending  June  30, 1896    48  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL   STATISTICS  FOR  CALENDAR   YEAR  1893. 

Value  of  imports $839,9TO.OO 

Value  of  exports $2, 201, 00?.  00 

Revenue  receipts $103,938.50 

Foreign  vessels  entered,  122 ;  cleared,  96 218 

Domestic  vessels  entered,  692;  cleared,  671 1,363 

Tonnage  of  vessels  oivned  at  this  port. 

Tons. 

Steamers 10,341 

Sailing  vessels 29,369 

Barges 18,305 

Total • 58,015 

Arrival  and  departure  of  vessels. 

[Dnft,  6  to  20  feet ;  tonnage,  100  to  2,500  tons.] 


Kind  of  vesselB. 


Number 

of  round 

trips. 


Aggregate 

tonnage  of 

aUlHpe. 


Steamers  of  all  kinds  . . . 

Sailing  vessels 

Bargee  in  tow,  scows,  etc 

Total 


13, 125  • 
8.990 
7.  575  ' 


3,450,000 
4,495.009 
1,515,060 


29.0gO|      9,460.0CO 


CoastiDise, 


Articles. 


Coal  received  and  shipped 

Iron  recei  ve<l 

LnmWr  received,  90,000,000  feet 
Ov sters  received  and  shipped  . . 
Miscellaneous  merchandise : 

Shipped 

Received ^. . . 

Total 


Tons. 


850,000 
140,000 
140,000 
80,000 

905,000 
900,000 


3, 105. 000 


Estimated 
vahR. 


$3,490,009 
4. 200. 000 
2,750.00) 
750,000- 

109. 490.  «0 

122.600,0fl» 


242,590,000 


The  above  figures  show  a  decrease  in  tonnage  of  freight  since  last  year's  report  of 
38,000  tons,  stated  to  he  due  to  the  prevailing  bosiness  depression  of  1893. 
No  now  lines  of  transportation  have  been  established  since  July  1, 1893. 


D  7. 
CONSTRrCTION  OF  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT. 

New  Haven  Harbor  is  the  only  natural  harbor  of  any  considerable 
area  and  depth  in  Long  Island  Sound  between  New  London  Harbor, 
45  miles  east,  and  Huntington  Bay,  32  miles  southwest.  At  this  point 
Long  Island  Sound  is  at  its  widest,  and  the  broad,  open  mouth  of  the 
harbor  lefttlie  anchorage  grounds  exposed  to  storms  from  a  southerly 
quarter,  so  that  vessels  driven  in  by  stress  of  weather  were  frequently 
obliged  to  cross  Fort  Hale  Bar,  going  from  2  to  4  miles  up  the  harbor, 
and  to  anchor  in  the  dredged  channel,  in  order  to  reach  secure  shelter. 


PROJECT. 


December  15, 1874,  the  harbor  commissioners  of  New  Haven  addressed 
a  memorial  to  the  members  of  Congress  from  Connecticut  asking  that 
measures  be  taken  "  to  procure  appropriations  by  Congress  for  deepen- 
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ing  the  main  ship  channel  of  the  harbor  to  20  feet  and  for  constructing 
a  breakwater  from  the  light-house  (then  on  Five-Mile  Point)  to  South- 
vest  Ledge." 

The  memorial,  printed  in  House  Ex.  Doc.  Ko.  162,  Porty-third  Con- 
gress, second  session,  states  that  the  breakwater  contemplated  would 
add  greatly  to  the  value  of  the  l^rbor  as  a  harbor  of  refuge. 

January  21, 1875,  a  resolution  was  passed  by  the  House  of  Eepre- 
sentatives  asking  '*for  a  report  from  surveys  alreaily  made  in  regard 
to  the  expediency  of  widening  and  deepening  the  main  channel  of 
New  Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and 
also  the  expediency  and  estimate  of  expense  of  a  breakwater  between 
the  eastern  shore  of  the  entrance  to  said  harbor  and  Southwest 
Ledge,  so  called,  or  such  part  of  said  distance  as  may  be  found  most 
expedient  or  necessary  for  the  protection  of  said  harbor."  In  reply  to 
this  resolution  a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  dated  January  27, 1875,  printed  in  House  Ex.  Doc.  above 
mentioned,  and  also  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
forl875,  PartII,p.251,  suggesting  three  locations  for  a  breakwater,  viz  : 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adams  Fall  Rock,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  farther  north,  running  nearly  west  from  Five-Mile 
Point. 

Estimates  of  cost,  ranging  from  $248,000  to  $465,330,  were  submit- 
ted, and  with  the  report  were  also  presented  letters  and  commercial 
statistics  bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  Annual 
Heports  for  1870, 1877,  and  1878,  and  in  the  latter  year  additional  sta- 
tistics were  submitted,  but  no  action  was  taken  until  1879,  when  an 
appropriation  of  $30,000  was  made  for  the  "construction  of  a  break- 
water at  New  Haven,  Conn." 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made  and  a  map  transmitted  to  the  Chief  of  Engineers 
with  several  projects  for  breakwaters,  which  were  referred  to  The  Board 
of  Engineers  for  report. 

The  report  of  the  Board,  dated  November  24, 1879,  and  printed  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1880,  Part  I,  pp.  449-452, 
recommended  a  breakwater  from  Southwest  Ledge  to  Quixes  Ledge, 
as  contemplated  in  the  resolution  of  the  House  of  Eepresentatives  of 
January  21,  1875,  but  as  the  anchorage  ground  would  still  be  exposed 
to  southwesterly  gales  the  Board  stated  as  its  opinion  that  a  break- 
water extending  northwest  from  Luddington  Rock  would  be  necessary. 
Their  plan  provided  for  2  riprap  breakwaters,  12  feet  wide  on  top,  rising 
6  feet  above  high  water,  with  exterior  slopes  of  1  on  3,  and  interior 
slopes  of  2  on  3,  with  estimates  as  follows : 

Estimates  for  breakwater  from  Light-lwusr  Ledge  to  Quixes  Ledge. 

Length  of  construction yards..  1,100 

Average  height  of  work feet..  32 

Average  cross  section yards. .  299 

Cost  per  cubic  yard $2 

328,900  cubic  yards,  at  $2 $657,800 
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Estimates  for  breakwater  in  ricinitif  of  Luddington  Hock, 

Length ; yards..  1,400 

Average  height feet..  28 

Cross  section square  yards. .  233^ 

826,667  cubic  yards,  at  $2 $663,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
House  Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  west- 
erly one  to  extend  in  a  northwest  and  southeast  direction  overlying 
Luddington  Rock.  The  report  of  the  Board  was  transmitted  to  the 
Secretary  of  War  by  the  Chief  of  Engineers  with  the  suggestion  that 
the  appropriation  ($30,000)  be  applied  toward  the  construction  of  the 
easterly  breakwater,  and  was  approved  by  him  January  31,  1880. 
Before  work  had  been  begun  the  details  of  cross  section  were  modified, 
with  the  approval  of  the  Chief  of  Engineers,  so  that  the  exterior  slope 
should  be  1  on  2  and  the  interior  1  on  1. 

The  first  load  of  stone  was  delivered  April  22, 1880,  beginning  the 
east  breakwater  at  the  end  resting  upon  Southwest  Ledge.  Under 
subsequent  appropriations  it  was  extended  northeasterly  and  com- 
pleted to  and  across  Quixes  Ledge  on  February  22,  1890. 

The  river  and  harbor  act  of  1888  provided: 

And  the  Chief  of  Eugineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water, and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to  expend  any 
portion  of  said  sum  in  its  commencement. 

An  examination  in  reference  to  this  matter  was  made  in  the  fall  of 
1888,  and  the  results  reported  to  the  Chief  of  Engineers  in  a  letter 
dated  January  26,  1889,  and  printed  in  the  Annual  Keport  of  the  Chief 
of  Engineers  for  1889,  part  1,  p.  679.  In  the  annual  report  for  1889 
(see  Annual  Report  of  the  Chief  of  Engineers  for  3889,  Part  I,  p.  678) 
was  presented  a  modification  of  the  project  adapted  to  the  present  and 
prospective  requirements  of  commerce  of  Long  Island  Sound.  This 
modification  contemplated  the  relocation  of  the  westerly  breakwater 
by  changing  its  location  about  6,000  feet  to  the  southwestward  and  the 
construction  of  a  middle  breakwater,  commencing  at  a  point  1,000  feet 
N.  540  E.  from  Luddington  Rock,  and  extending  south  54o  W.  6,000 
feet,  crossing  the  rock ;  and  also  a  breakwater  about  1,200  feet  long,  to 
partly  close  the  space  between  Quixes  Ledge  and  the  east  shore. 

The  cross  section  of  these  breakwaters  was  intended  to  be  the  same 
as  the  one  from  Southwest  Ledge  to  Quixes  Ledge,  viz,  12  feet  wide  on 
top,  the  top  to  be  6  feet  above  mean  high  water,  with  outer  slope  of  1 
upon  2,  and  inner  slope  of  1  upon  1.  It  was  estimated  thattbis  reloca- 
tion of  the  western  breakwater,  including  the  intermediate  break- 
water across  Luddington  Rock,  would  increase  the  cost  of  completion 
(S941,135  in  1889)  by  about  $750,000,  and  the  construction  of  the 
breakwater  at  the  east  shore  would  add  about  $90,000  more. 

By  act  of  Congress  approved  September  19,  1890,  $120,000  was 
appropriated  for  "  constructing  breakwater  at  New  Haven,  Conn.,  in 
accordance  with  the  plans  submitted  by  the  Chief  of  Engineers  in 
Reportforl889,  p.  678." 

The  estimated  cost  of  this  project  from  the  beginning  is  therefore 
($1,;U1,134  4-  $750,000  +  $90,000)  $2,151,134,  of  which,  up  to  July  1, 
1893,  $610,000  have  been  appropriated,  and  the  estimated  cost  of  com- 
pletion of  the  project  is  $1,541,134. 

Up  to  July  1,  1893,  the  breakwater  easterly  from  Southwest  Ledge 
had  been  completed,  and  the  westerly  breakwater  across  Luddington 
Rock  had  been  made  2,911  feet  long,  with  reduced  cross  sections;  work 
was  in  progress.  Digitized  by  V^OOglC 
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A  sketch  of  New  Haven:  Harbor,  showing  the  locations  of  break- 
waters proposed  under  the  existing  projects  wasj  printed  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1889,  p.  678. 

OPERATIONS  DURING   THE  FISCAL   YEAR  ENDING   JUNE  30,  1894. 

At  the  beginning  of  the  year,  extension  and  enlargement  of  the 
breakwater  southwesterly  from  Luddington  Rock  was  in  progress 
under  a  contract  with  John  Beattie,  dated  September  13, 1892.  Work 
was  continued  until  December  9, 1893,  when  the  contract  was  com- 
pleted. During  the  fiscal  year  48,849  tons  of  riprap  granite  were 
delivered  and  placed  in  the  breakwater,  which  was  extended  255  linear 
feet  and  enlarged  along  about  one-half  its  entire  length. 
^  Under  the  contract  110,028  tons  of  riprap  were  delivered,  of  which 
68,613  tons  were  used  in  extending  the  breakwater  950  feet  southwest- 
wardly,  and  41,415  tons  were  used  in  enlarging  work  built  under  the 
previous  contract. 

Since  the  completion  of  the  contract  lights  have  been  maintained 
on  the  breakwater  by  the  Engineer  Department. 

PRESENT   CONDITION   OF  WORK. 

The  east  breakwater  was  completed  February  22,  1890;  it  is  3,450 
feet  long,  extending  from  the  foundation  of  the  light-house  on  South- 
west Ledge  northwesterly  to  and  across  Quixes  Ledge,  terminating  in  a 
dei)th  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channel.  It 
contains  293,777  tons  of  riprap,  and  the  average  cost  (supervision,  etc., 
included)  has  been  $102.50  per  linear  foot.  The  whole  work  is  in  good 
condition. 

The  breakwater  crossing  Luddington  Rock  is  now  3,166  feet  long, 
500  feet  of  which  lies  northeast  of  the  crest  of  the  rock  and  2,666  feet 
southwest.  It  has  all  been  built  to  cross  section  of  12  feet  top  width, 
the  top  being  6  feet  above  mean  high  water,  with  side  slopes  of  1 
upon  1.  As  the  work  settles  slight  repairs  will  be  needed ;  the  outer 
slope  will  also  need  building  to  the  projected  grade  of  1  upon  2. 

The  southwest  end  of  the  breakwater  is  now  in  a  depth  of  22^  feet 
at  mean  low  water. 

The  Luddington  Rock  breakwater  contains  220,054  tons  of  riprap. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  this  breakwater 
and  to  carrying  out  the  project  as  adopted. 

Appropriations  for  breakwaters  at  New  Haven  have  been  as  follows: 


Application.  Date.        |  Amount. 


EaBterly  breakwater 'Mar.    3,1879 

Do i  June  14, 1880 

Do Mar.    3,1881 

Do '  Aug.   2,1882 

Do 

Do • ♦ 

Completing  easterly  breakwater 

Midale  breakwater 

Do 


Total  . 


July  5,1884 
Aug.  5,1880 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


$.30, 000 
30,000 
60, 000 
60,000 
40,000 
75, 000 
76,000 
120, 000 
120,  000 


610, 000 
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New  Haven,  the  port  of  entry  for  the  collection  district  of  New  HaTen,  issitQated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwaters. 

There  is  a  light-house  on  Bonthwest  Ledge,  the  west  terminus  of  the  east  break- 
'water. 

Fort  Hale,  2  miles  north  of  the  breakwater,  commands  the  harbor  channel. 

Money  statement, 

July  1,  1893,  balance  unexpended $87, 067.18 

June  30, 1894,  amount  expended  during  fiscal  year 84, 826. 16 


July  1,  1894,  balance  unexpended... 
July  1,  1894,  outstanding  liabilities. 

July  1,  1894,  balance  available 


2,731.02 
50.00 


2,881.02 


if  Amount  (estimated)  required  for  completion  of  existing  project 1, 541,^134.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.  1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  A£arch  3, 1893. 


Abstract  of  contract  for  construction  of  breakwater  at  Xew  Haven  y  Conn,,  in  force  during 
the  fiscal  year  ending  June  SO,  1894. 


'nmo  mid  nddroBH  of 
contractor. 


Subject  of  contract. 


J«  liii    Boattit),   Loet«a 
iMland,  ('oiinocticut. 


!  Price  of 
riprap 
per  ton. 

Delivering   riprap  granite  $t.09 

and  extending  and  enlarg-  I 
ing  bn-iakwater;  amount  I 
required,  about  110.000  i 
tons. 


Remarkft. 


Contmct  oompletri 
December  9,  1*3; 
amount  deliTered, 
110,0^8  tons. 


COMMERCIAL   STATISTICS   FOR   TIIR    CALKXD.4R  TRAR   1893- 

Vessels  passing  Neic  Haven  breakwater. 

^lon-of-war 29 

Steamers  of  all  kinds 41,250 

Steamships 2,230 

Ships,  barks,  and  brigs 1, 460 

Schooners  and  sloops 48, 190 

Harges  in  tow,  scows,  etc 34, 200 

Total 127,359 

Those  records  arc  not  complete,  uh  many  vessels  pass  unobserved  iu  night  or  in 
thick  weather. 
The  value  of  this  commerce  can  not  be  ascertained. 


D8. 


IMPROVIXC;  MILFORD  HARBOR,  CONNECTICUT. 

This  harbor  is  on  the  north  shore  of  Long  Ishind  Sonnd,  about  9 
miles  southwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open 
bay,  from  the  head  of  which  the  Wepauwog  River,  a  small  tidal  stream, 
extends  three-quarters  of  a  mile  north  to  the  Milford  wharves,  and 
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the  Indian  River,  another  small  inlet,  extends  northeasterly.  The 
mouth  of  the  latter  stream  is  partly  closed  by  a  dam  formerly  used  to 
create  power  for  a  tide  mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  river  was 
less  than  2  feet  at  mean  low  water,  and  in  some  places  between  there 
and  the  upper  wharves  low  tide  left  the  channels  nearly  bare. 

The  mean  rise  of  tide  is  6.2  feet. 

PROJECTS  FOR   IMPROVEMENT. 

A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congress 
in  the  river  and  harbor  act  of  1872.  There  being  no  breakwater,  a  sur- 
vey of  the  harbor  was  made  for  a  breakwater,  and  in  his  report,  dated 
December  24, 1872  (printed  as  part  of  Ex.  Doc.  Fo.  107,  Forty-second 
Congress,  third  session,  and  on  p.  1041  of  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1873),  General  Warren,  U.  8.  Engineers,  sub- 
mitted the  following  plan  of  improvement : 

1.  A  riprap  breakwater  from  Welclis  Point,  on  Iho  east  side  of  the  month  of 

the  harbor $67,000 

2.  Protecting  the  binffs  on  the  east  shore  from  erosion  by  means  of  HmaU 

stone  jetties 5,500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  mouth  of 

the  river 6,250 

4.  A  jetty  on  the  east  side  of  the  channel  to  prevent  dredged  area  from  fill- 

ing, and  to  confine  the  action  of  the  tide 5,  000 

Superintendence 1, 250 

Total 85,000 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  nnder  the 
above  project  was  begun,  building  the  small  jetties  to  protect  the  east 
shore.  Twelve  such  jetties  were  bnilt,  100  to  130  feet  long,  and  rising 
to  9  feet  above  mean  low  water.  The  appropriation  of  1875  ($13,000) 
was  applied  to  the  repair  of  these  jetties,  to  construction  of  a  jetty 
from  the  east  shore  at  the  mouth  of  the  Indian  River  (Long  Jetty),  and 
to  dredging  across  the  bar. 

In  the  Annual  Report  for  1876  (Part  I,  p.  2251)  Colonel  Barlow, 
U.  S.  Engineers,  recommended  that  the  dredged  channel  be  carried  up 
to  Town  Wharf,  about  half  a  mile  farther,  at  an  additional  estimated 
cost  of  $9,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
project  for  expenditure  for  the  appropriation  of  $10,000  made  in  1878. 
In  that  and  the  following  year  the  4-foot  channel  across  the  bar  was 
completed  to  100  feet  width,  as  originally  projected,  and  was  extended 
to  Town  Wharf,  with  width  from  GO  to  75  feet,  and  Long  Jetty  was 
repaired;  also  under  same  appropriation,  in  1879  and  1880,  an  addi- 
tional jetty,  authorized  by  Department  letter  of  October  16, 1879,  was 
built  on  the  west  side  of  the  channel,  extending  southward  from  Burns 
Point.  This  appropriation  completed  tbe  original  project,  except  the 
breakwater;  sufficient  money  for  beginning  that  had  not  been  appro- 
priated. 

June  14,  1880,  $5,000  was  appropriated,  and  in  accordance  with  a 
project  for  its  expenditure,  submitted  and  approved,  the  4-foot  harbor 
channel  was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf, 
at  the  upper  end  of  the  harbor,  with  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and — 

At  the  earnest  solicitations  of  those  most  interested  in  the  works  of  improvement 
there  an  experimental  channel,  25  feet  wide  and  8  feet  deep,  was  cut  through  the 
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bar  at  the  entrance,  lying  within  and  on  the  west  side  of  the  channel  already  made. 
This  is  now  of  |p*eat  nse  to  the  steam  vessels  employed  in  the  fish-oil  works  at  that 
place,  and  it  is  claimed  that  the  increase  of  shipping  in  the  harbor,  particularly  in 
the  oyster  business,  for  which  those  waters  seem  very  well  adapted,  will  soon  require 
an  8-foot  channel  of  fully  100  feet  width.  Such  a  channel  would  involve  the  removal 
of  about  45,000  cubic  yards  more  of  material,  principally  sand  and  gravel,  which 
at  ruling  prices  would  cost,  including  superintendence  and  incidental  expenses, 
about  $11,000.  (Extract  from  Colonel  Barlow's  annual  report  for  1881;  see  Aniiaal 
Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  pp.  598  and  599.) 

Under  the  appropriation  of  $5,000  made  August  2,  1882,  the  project 
above  suggested  was  adopted,  and  the  8-foot  channel  was  widened  to 
05  feet  from  the  bay  up  to  Merwin's  Wharf,  with  100  feet  width  around 
the  bend  at  Burns  Point,  in  1889  this  channel  was  made  fully  100  feet 
wide,  and  some  needed  repairs  to  Long  Jetty  were  begun. 

By  act  of  Congress  appioved  March  3, 1881,  a  survey  for  a  break- 
water and  harbor  of  refuge  at  Milford  Harbor  was  authorized.  The  sur- 
vey was  made,  and  a  report,  with  estimates,  was  submitted  January 
20,  1882.  This  report  is  printed  in  the  Annual  Report  of  the  Chief  of 
Ii:ngineers  for  1882,  part  1,  p.  032. 

Under  date  of  Decembt-r  11, 1889,  Hon.  O.  II.  Piatt,  U.  S.  Senate, 
wrote  the  Chief  of  Engineers,  requesting  an  examination  of  Milford 
Harbor,  and  a  report  upon  dredging  the  channel  to  the  upper  wharves. 
This  report  was  made  December  31, 1889.  In  compliance  with  a  reso- 
lution of  the  House  of  Re])resentatives  of  January  18, 1890,  a  copy  of 
the  report  was  transmitted  to  the  House,  and  printed  as  House  Ex. 
Doc.  No.  139,  Fifty-first  Congress,  first  session;  also  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  part  1,  p.  629. 

The  act  of  Congress  approved  September  19,  1890,  appropriated 
$2,500  for  this  improvement.  This  amount  was  estimated  in  previous 
annual  reports  as  required  for  repairs  of  the  jetties;  and  with  the 
approval  of  the  Chief  of  p]ngineers  granite  was  purchased  in  open 
market  to  be  used  in  widening  the  base  of  Long  Jetty,  at  the  mouth  of 
the  Indian  River,  the  price  being  $2.50  per  gross  ton  delivered  and 
placed;  840  tons  of  stone  were  so  delivered,  and  the  entire  outer  side 
of  the  jetty  was  widened  and  the  most  exposed  part  of  the  inner  side. 

The  project  for  this  harbor  improvement  is  completed! 

Sketches  of  the  harbor  showing  location  of  improvements  were 
printed  with  the  Annual  Reports  of  the  Chief  of  Engineers  for  1884 
(p.  048)  and  for  1886  (p.  640). 

OPERATIONS  DUBINa  THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

During  the  severe  storm  of  August  24,  1893,  Long  Jetty  suffered 
severe  injury.  An  examination  showed  that  the  principal  break  was 
one  of  about  30  feet  long  and  from  3  to  5  feet  deep,  near  the  west  end 
of  the  jetty,  but  that  in  several  places  a  few  stones  had  been  washed 
ott*  from  the  top  of  the  work,  and  that,  if  neglected,  further  injury 
would  undoubtedly  result.  There  was  no  appropriation  for  this  har- 
bor, but  u]>on  reporting  the  facts  to  the  Chief  of  Engineers,  with  an 
estimate  of  $250,  as  the  cost  of  repairs  immediately  necessary,  that  sum 
was  allotted  from  tlie  appropriation  of  July  13, 1892,  for  preliminary 
examinations,  contingencies,  etc.  With  these  funds  the  repairs  neces- 
sary for  preservation  of  the  jetty  were  made  in  December  1893  ;  85  tons 
of  stone  were  furnished  and  placed  in  the  jetty  at  the  rate  of  $2.50  per 
toil,  and  10  tons  of  stone  which  had  been  thrown  down  by  the  storm 
were  replaced  at  $1.25  per  ton.  The  wall  was  built  up  to  full  dimen- 
sions where  the  principal  break  occurred,  and  for  200  feet  of  its  length 
it  was  repaired  and  strengthened. 
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At  request  of  interested  parties  a  plan  of  harbor  lines  was  ordered 
to  be  prepared,  and  an  allotment  of  $200  was  made  from  the  appro- 
priation for  *'  Examination,  surveys,  and  contingencies  of  rivers  and 
harbors,"  to  defray  the  expenses  of  making  the  necessary  survey  of 
shore  line  as  it  now  exists,  and  of  preparing  plans,  etc. 

The  survey  has  been  made,  the  x)reliminary  plans  have  been  prepared, 
and  the  views  of  interested  parties  publicly  invited,  and  are  now  under 
consideration. 

The  plan  for  harbor  lines  will  be  submitted  with  recommendation  as 
to  its  adoption  early  in  the  ensuing  year. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

Long  Jetty,  as  now  repaired  and  enlarged,  has  dimensions  as  pro- 
vided in  the  project,  viz,  outer  slope  2  upon  3,  and  inner  slope  1  upon 
1,  except  for  about  300  feet  at  the  shore  end,  where  the  inner  slope  is 
steeper.  To  complete  the  work  sufficiently  to  make  it  secure  would 
cost  about  $1,500;  it  would  probably  be  more  economical  and  quite  as 
satisfactory  to  make  slight  repairs  from  time  to  time  as  they  may  be 
required.    The  other  jetties  are  in  fair  condition. 

The  channel  dredged  4  feet  deep  at  mean  low  water  from  the  mouth 
of  the  river  to  the  Straw  Works  Wharf,  with  width  of  60  feet  for  about 
two-thirds  its  length  and  40  feet  for  the  remaining  third,  has  shoaled 
somewhat  on  the  sides. 

The  channel  across  the  bar  at  the  mouth  of  the  river  is  8  feet  deep 
and  over  100  feet  wide;  it  is  now  being  widened  by  private  parties 
under  authority  granted  by  the  Secretary  of  War. 

PROPOSED   OPERATIONS. 

The  project  is  completed,  and  nothing  further  is  contemplated  under 
it,  except  what  is  from  time  to  time  necessary  for  the  maintenance  of 
tbe  jetties  and  dredged  channels. 

No  appropriation  is  needed  for  the  ensuing  year. 

Appropriations  for  Milford  Harbor,  Connecticut,  have  been  made,  as 
follows : 


Application.  |        Date. 


Amount. 


Survey June  10, 1872 

Jettice  on  east  shore June '£i,  1874 

lAmfm  Jetty  and  dredsiug  at  mouth  of  river Mar.  3, 1875 

Dredfcing  to  Town  Wharf |  J luie  18, 1878 

Dredging  above  Town  Wharf  and  (8  fet't)  below  Merwina  Wharf  on  bar Juno  14, 1880 


Survey  for  breakwater. , 

Dredging  8  feet  on  bar. 

Dredidng  K  feet  on  bar  and  repairing  Long  Jetty  . 

KepairiDg  jetties 


Total  . 


Mar.  3,1881 
Aug.  2,1882 
Aug.  11, 1888 
Sept.  19, 189  J 


$1,500 
5,000 
13,000 
10.000 
'6,000 
100 
5,000 
5,000 
2,500 


47,100 


Milford  Harbor  is  in  the  collection  district  of  New  Haven;  it  is  about  9  miles  west 
iTom  Fort  Hale,  New  Haven  Harbor. 

The  nearest  light-honse  is  on  Stratford  Point,  4  miles  to  the  westward. 
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COMMKRCIAL   STATISTICS   FQU  TllK   CALENDAR   Y£AR  1893. 

[Throagh  courtesy  of  W.  M.  Morwin,  Milford.  Conn.] 

Arriraia  and  depariurea  of  vessels, 

[Draft,  3  to  10  feet;  tozmage,  10  to  200 tons.] 


Kind  of  vossc^ls. 


Number 

of  rooad 

tripe. 


Meamerft 

Sailing  vessels. 
Barges 

Total 


doo 


2.320 


Aggregate  tonnage  of  all  trips  not  ascertained. 

Freight  received  and  shipped  &y  traier. 


Chief  articles. 


Batimatei 
value. 


Receipts: 

Seeil  oysters,  80,000  bushels  . 
.     Coal 


Total  shipments 2,400 


No  new  lines  of  transportation  have  been  established  since  July  1, 1893. 

The  year  1893  was  not  ft  fair  avera^^e  year  for  commerce  by  water,  on  account 
of  the  disastrous  storms  preventing  tne  sellinfr  of  seed  oysiers,  and  on  neconut 
of  no  barrel  oysters  having  been  shipped,  as  they  were  too  small  for  nmi^bt,  no 
oysters  having  been  set  in  the  harbor  during  1888  and  1889. 


D  g. 

IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

The  Housatoiiic  is  a  long,  shallow  river  running  southward  through 
Massachusetts  and  Connecticut,  and  emptying  iato  Long  Island  Sound 
just  cast  of  Stratford  Point,  about  15  miles  southwest  from  New 
Haven.  At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge 
of  the  Kaugatuck,  a  small,  rapid  river.  This  point,  which  has  been 
regarded  as  the  head  of  navigation,  is  nearly  the  head  of  tide  water. 
About  a  mile  above  there  is  a  dam  across  the  Housatonic  River,  fur- 
nishing large  water  power.  For  at  least  5  miles  below  Derby  the 
water  is  always  fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across  the 
river's  mouth  with  about  4  feet  low-water  depth. 

PROJECTS  FOR  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  Representatives  dated 
December  20,  1869,  authorizing  a  survey  of  the  Housatonic  River 
below  Derby,  which  resolution  was  referred  by  the  Secretary  of  War 
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to  the  Chief  of  Engineers  for  report  as  to  the  "  jjecessity  for  the  sur- 
vey," an  examination  of  the  river  from  Derby  to  Long  Island  Sound 
was  made  by  Col.  D.  C.  Houston,  Corps  of  Engineers,  who  reported 
•  January  8, 1870,  and  recommended  a  detailed  survey  of  all  that  part  of 
the  river,  at  an  estimated  cost  of  $5,000.  This  report  was  printed  in 
House  Ex.  Doc  No.  62,  Forty-first  Congi-ess^  second  session.  # 

By  act  of  Congress  approved  July  11, 1870,  a  survey  of  Housatonic 
Eiver  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700  was 
made  for  a  survey  **sufBcientto  determine  the  prominent  obstructions  to 
navigation."  In  his  report  on  this  survey,  dated  January  23, 1871,  and 
printed  in  House  Ex.  Doc.  No.  95,  Forty-first  Congress,  third  session, 
and  also  in  the  Annual  Report  of  the  Chief  Engineers  for  1871,  p.  781, 
Gen.  G.  K.  Warren,  Corps  of  Engineers,  submitted  the  following  esti- 
mates for  making  a  channel  7  feet  deep  at  moan  low  water,  to  be  200 
feet  wide  over  the  bar  at  the  mouth  of  the  river  and  150  feet  wide  in  the 
river,  the  channel  at  the  river's  mouth  to  be  protected  on  the  east  side 
by  a  breakwater  from  Milford  Beach : 

Jetty  at  Sow  and  Pigs  Reef. $4,000 

RemoTing  Drews  Eock,  357  cubic  yards 2,000 

Dredging  inside  the  bar  at  the  mouth 18, 486 

Dredging  on  the  bar  at  the  mouth — 12, 000 

Construction  of  breakwater  at  moutii 368, 475 

Tlie  breakwater  was  to  be  built  of  riprap  up  to  1^  feet  above  mean 
low  wate^  and  of  dimension  stone  above;  it  was  to  be  6  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot 
curve,  at  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made,  and  work  in  accordance  with  the  project  was  begun.  In  1872 
the  i)roject  was  modified  to  admit  of  a  jetty  connecting  Drews  Rock  with 
the  west  bank  instead  of  removal  of  the  rock.  This  was  done  on  the 
ground  of  economy,  and  the  jetty  was  built  in  1872.  The  result  was  to 
form  a  bar  below  the  jetty,  which  required  such  frequent  dredging  that 
it  was  found  expedient  to  remove  the  rock  as  originally  projected. 
This  was  done  in  1887-'88. 

Dredging  on  the  several  bars  in  the  river  had  been  donafrom  time  to 
time  before  1885,  but  no  work  had  been  done  ujwn  the  bar  at  the  mouth. 
The  importance  of  deepening  the  entrance  to  the  river,  then  about  4 
feet  deep,  wa«  not  overlooked,  but  it  was  believed  that  a  dredged  chan 
nel  would  have  little  or  no  permanency  unless  protected  by  a  break- 
water, and  appropriations  had  not  been  made  in  sufficient  amount  to 
warrant  beginning  breakwater  construction  upon  the  estimates  sub- 
mitted in  1871.  In  1879  Maior  Barlow  proposed  to  substitute  for  the 
originally  designed  breakwater  a  riprap  structure,  such  as  had  been 
built  in  other  parts  of  Long  Island  Sound,  and  in  order  to  make  the 
estimated  cost  as  low  as  possible  he  proposed  to  try  the  effect  of  such 
a  work  built  up  to  low- water  level  only,  and  about  6,000  feet  long,  which 
he  estimated  to  cost  $12,000.  In  1882  this  estimate  was  raised  to 
$20,250.  In  1885  and  1886  certain  oyster-growers  who  wished  to  use 
the  material  of  this  bar  for  oyster-beds  offered  to  dredge  a  channel 
without  expense  to  the  United  States.  With  approval  of  the  Secretary 
of  War  this  was  done  under  contract,  and  in  two  years  52,888  cubic 
yards  of  sand,  gravel,  and  shells  were  dredged,  making  an  entrance 
channel  70  feet  wide  and  0  feet  deep.  The  first  severe  storm  which 
occurred  after  the  channel  was  dredged  filled  it  at  its  outer,  end  and 
showed  practically  that  dredging  there  was  useless  unless  the  channel 
could  be  protected  by  a  sufficient  breakwater. 
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Therefore,  in  the  Annual  lleport  for  1887  (see  Annual  Keport  of  the 
Chief  of  Engineers  for  1887,  Part  I,  p.  607),  Colonel  Houston,  U.  S.  Engi- 
neers, then  in  charge,  presented  revised  estimates  for  a  breakwater, 
modifying  the  originally  proposed  method  of  construction  to  one  for 
using  riprap  only,  experience  at  the  harbors  of  Long  Island  Sound 
h#ying  shown  this  construction  to  be  as  durable  as  dimension  work 
and  more  economical. 

At  the  same  time  estimates  based  on  recent  surveys  for  dredging 
necessary  to  make  the  channel  7  feet  deep,  with  width  200  feet  at  the 
mouth  of  the  river  and  100  feet  above,  were  submitted.  The  latt^er 
width  was  adopted  in  1883,  because  up  to  that  time  the  originally  pro- 
posed width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  breakwater  and  for  dredging  sub- 
mitted in  1887 : 

For  a  breakwater  5,750  feet  long,  extending  from  Milford  Beach  3,250  feet 
in  a  course  about  Bouth-southeast,  thence  parallel  with  and  500  feet  from 
the  channel  2,500  feet  farther  to  the  12-foot  curve ;  inside  the  bend  to  be 
built  up  to  3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes  1 
upon  1 ;  outside  the  bend  to  be  built  up  to  6  feet  above  high  water,  top 
width  12  feet,  outer  slope  1  on  2,  and  inner  slope  lonl $175, 000 

For  dredging  at  the  mouth  of  the  river  and  at  6  bare  in  the  river,  146,000 
cubic  yards,  at  16  cents,  with  about  15  per  cent  added  for  contingent 
expenses 27, 000 

Total 202,000 

to  which  should  be  added  about  $4,000  annually  required  for  maintenance  of  i-han- 
nels. 

January  27,  1888,  a  letter  further  explaining  the  reasons  for  the  new 
estimate  for  breakwater  was  submitted  to  the  Chief  of  Engineers,  and 
was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Congress, 
first  session,  and  also  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1888,  Part  I,  p.  554. 

Construction  of  the  breakwater  was  begun  July,  1889,  the  shore  end 
being  located  on  Milford  Beach,  on  a  tract  of  land  deeded  to  the  Unit4?d 
States  for  that  purpose  (Annual  Report  of  the  Chief  of  Engineers  for 
1889,  p.  690).  In  July,  1892,  after  the  breakwater  was  sufficiently 
advanced  to  afford  some  protection,  a  channel  7  feet  deep  was  dredged 
through  the  outer  bar. 

At  the  bend  in  the  river  between  Stratford  and  the  sound,  where  the 
currents  had  formed  two  channels  in  the  river,  a  small  riprap  dike  was 
begun  in  1893  to  cut  off  the  westerly  one  of  these  channels. 

Up  to  July  1 ,  1892,  the  breakwater  at  the  mouth  of  the  river  had  been 
built  to  a  length  of  4,740  feet,  the  3,250  feet  nearest  the  shore  end  being 
built  to  half-tide  level,  and  the  outer  1,490  feet  to  4  feet  above  high 
water,  with  top  width  of  5  feet.  The  available  depth  on  the  bars  in 
the  river  was  about  4 J  feet,  and  on  the  outer  bar  from  5  to  6  feet,  in  a 
crooked  channel. 

Sketches  of  the  mouth  of  the  Housatonic  River  were  printed  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1886,  p.  642,  and  for 
1887,  p.  608;  and  a  sketch  of  the  whole  length  of  the  river  below 
Derby  in  the  report  for  1882. 

OPKKATIONS  DISKING   THE   FISCAL    YEAR    ENDING   JUNE   30,  1894. 

At  the  beginning  of  the  year  three  contracts  for  work  upon  this  river 
were  in  force. 

Under  contract  with  Brown  &  Fleming,  for  extending  the  break- 
water, dated  October  4,  1892,  work  had  been  susj 
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18925  1*  was  resumed  August  26, 1893,  and  the  contract  was  completed 
December  20,  1893.  During  the  fiscal  year  5,482  tons  of  riprap  were 
placed  in  the  breakwater,  extending  it  285  feet.  The  total  amount  of 
riprap  delivered  under  this  contract  was  8,782  tons,  and  the  total 
length  of  work  built  was  453  feet.  Slight  repairs  were  also  made  to 
part  of  the  breakwater  about  500  feet  out  from  the  shore. 

Under  contract  with  the  W.  H.  Beard  Dredging  Company,  for  hire 
of  dredging  plant,  dated  May  26, 1893,  work  was  in  progress  at  the 
beginning  of  the  fiscal  year.  It  was  continued  until  August  9, 1893, 
when  the  contract  was  completed.  During  the  fiscal  year  the  dredge 
worked  one  hundred  and  eighty-four  and  one-twelfth  hours,  removing 
15,861  cubic  yards  of  material.  The  total  number  of  hours'  work  of  the 
dredging  plant  under  the  contract  was  two  hundred  and  thirty-five 
and  one-twelfth,  and  the  total  amount  of  material  removed  was  19,796 
cubic  yards,  being  an  average  cost  of  22  cents  per  yard.  A  channel  75 
feet  wide  and  9  feet  deep  was  dredged  through  the  bar  a  distance  of 
about  1,600  feet;  the  depth  was  made  greater  than  the  projected  depth, 
to  increase  the  chances  of  the  channel  keeping  open. 

Under  contract  with  D.  Y.  Howell,  for  constructing  the  shore  end  of 
the  dike  at  the  bend  below  Stratford,  actual  construction  was  begun 
early  in  July,  1893,  and  the  contract  was  completed  September  20, 
1893.  Two  thousand  and  forty-five  tons  of  riprap  were  placed  in  the 
dike,  building  it  out  from  shore  a  distance  of  555  feet. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  breakwater  is  now  6,025  feet  long  and  contains  42,419  tons  of 
riprap;  for  3,250  feet  nearest  the  shore  end  it  is  built  to  about  half- 
tide  level;  the  outer  1,776  feet,  are  built  up  to  4  feet  above  mean  high 
w^ater,  with  top  width  of  5  feet. 

During  the  past  year  the  channels  over  the  bars  in  the  river  have 
changed  little;  their  available  depth  is  generally  from  4  to  5  feet  at 
low  water.  The  channel  on  the  outer  bar  is  reported  as  retaining  very 
nearly  the  full  depth  of  9  feet,  made  by  dredging  in  the  spring  of  1893. 

PROPOSED    OPERATIONS. 

Future  appropriations  should  be  applied  to  making  and  maintaining 
the  river  channel  and  to  completing  the  breakwater  and  dike. 

The  estimated  cost  of  completing  this  improvement  is  $112,000,  to 
which  should  be  added  about  $4,000  annually  required  for  maintenance 
of  dredged  channel  and  for  repairs. 

Appropriations  for  the  Housatonic  Eiver  have  been  made  as  follows: 


Application. 


Date. 


Amount. 


Examination Mar.    2,1867 


Survey' 'July  11,1870 

Sow  and  Pigs  Jetty,  dredging 'Mar.    3,1871 

Dre  w  Rock  Jetty,  dredging June  10, 1872 

l>i-edging Mar.    3,1873 

Do 'June  23. 1874 

Do ;  Mar.    3.1875 

Do '  June  18, 1878 

Do i  June  14. 1880 

Do .Mar.    3,1881 

Kemoving  Drew  Rock  and  jettv  in  1887  1  Aug.   2,1882 

Do I  Julv    5,1884 

Do Aug.   5,1886 

Commencing  breakwater,  dre<1ging .• '  Aug.  11, 1888 

Extending  breakwater,  dredginz i  Sept.  19, 1890 

Extending  breakwater,  dike  ana  dredging '  July  13, 1892 


2„700 
15,000 
15,000 
10, 000 
10.000 
5,000 
5.000 
2,000 
2.000 
2,00) 
2.500 
5, 000 
35,000 
35,  OJO 
20.00J 
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Tho  Honsatonic  River  is  the  boundary  between  the  collection  districts  of  New 
Haven  and  Fairfield.  The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor, 
about' 15  miles  east.  The  nearest  light-house  is  on  Stratford  Point,  at  the  mouth  of 
the  river. 

Money  statement 

July  1, 1893,  balance  unexpended $16, 456. 19 

June  30, 1894,  amount  expended  during  fiscal  year 15,  (Kl.  19 

July  1,  1894,  balance  unexpended 1,435.00 

{Amount  (estimated)  required  for  completion  of  existing  project 112,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahatraci  of  contracts  for  improving  Houeatonic  River,  Conneeticutf  in  force  during  the 
fiscal  year  ending  June  SO,  1894. 


N'ame  and  acldrcBi 
of  contractor. 


Brown  &.  Fleming, 
Kew  York  City. 

The  W.  H.  Beard 
Dredging  Co.,  New 
VorkCtty. 

David  V.  Howell, 
New  York  City. 


Date  of 
contract. 


Subject  of  contract. 


Oct  4,1892  Delivery  of  riprap 
!  and  constrnctiou 
i      of  breakwater. 

May  26, 1893  ;  Hire  of  dredging 
plant. 


May  25,1893 


Delivery  of  riprap 
and  construction 
of  dike. 


Price. 


$1.12  per  ton  of 
riprap. 

$18.50  per  act nal 
working  hour 
of  dredge. 

$1.27  per  ton  of 
riprap. 


Remarks. 


Contract  completed  Dee. 
20,  1893.  Amount  de- 
livered, 8,782  toDH. 

Contract  completed  Aa?. 
9, 1893.  Total  number 
of  hours,  235|^- 

Contract  completed  Sept. 
20, 1893.  Amount  de< 
livered,  2,015  tons. 


Commercial  8ta(ictic8  for  calendar  year  189Sj 

ABOVE   STRATFORD  TO   THE   HEAD  OF   NAVIGATION. 

Vessels  arriving  and  departing. 
[Draft,  4  to  8  feet ;  tonnage,  50  to  450  tons.] 


Kind  of  vessels. 


Stenniors  

Sailing  vessels 
Bargfs 

Totil... 


Number 

of  round 

trips. 


Ag|^rrgmt« 
tonoagtf  of 
all  trips. 


220  I  34,000 

200  '  21,275 

200  :  40.500 


686 


Freight  received  and  shipped. 


Chief  articles. 

Tons. 

Estimated 
value. 

Coal  -                                                                 .     .         -                       

05.000 
12,000 
42,630 

$325,000 
36a  ooo 

Iron                      ...                   .. 

Miscellaneous  (lumber,  stone,  sand,  rcment,  rubber,  copper,  etc.) 

1.560,000 

Total 

119,630 

2.053.900 

* . — 
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BELOW    STRATFORD. 

[Through  courtesy  of  Mr.  H.  J.  Lewis.  Stratfonl,  Conn.] 

Arrivals  and  departures  of  vessels, 

[Dralt,  2  to  7  feet;  tonnage,  3  to  100  tons.] 


Kind  of  vessels. 


Number  -  tS^^^^ 
of  round.  ^^^W^**^ 

♦""^P*-     !(estimntcU). 


StfMimera 1,000  00.000 

Sailing  vessels 10,020  73,000 

Barges j  75  1  22.530 

Total '  iTesS  ,  133,500 


Freight  received  and  shipped  fty  water. 


Chief  articles. 


Coal 

Oysters 

Ovster  shells 

Miscellaneous  (not  otherwise  included) . 


Total. 


Tons.    i^»*i™f.^ 


i 


value. 


10,000  '  $30,000 

200  20.000 

20,000  ,  4O.UO0 

10,000  ,  200,000 


40, 200  310, 000 


Tho  total  tonnage  of  river  freight  as  above  reporte<l  is  159,830  tons  for  both  parts 
of  the  river,  being  42,495  tons  less  than  that  reported  for  1892.  Tho  decreaBo  is 
wholly  duo  to  the  prevailing  business  depression. 

Ko  new  lines  of  transportation  have  been  established  since  July  1, 1893. 


D  lo, 
IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
to  200  feet  between  opposite  wharves  at  its  upper  end.  The  channel, 
even  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  at  the  harbor's  mouth  was  about  5  feet  at  low 
water,  equivalent  to  11.5  at  high  water,  and  the  low  water  depth  above 
the  bridges  was  from  2  to  7  feet. 

PROJECTS  FOR   IMPROVEMENT. 

In  1833  a  petition  of  the  citizens  of  Bridgeport  was  presented  to 
Congress  asking  an  appropriation  of  $10,000  to  improve  the  harbor. 
This  was  granted  in  1836,  and  the  agent  in  cliarge  was  instructed  by 
the  Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it 
200  feet  wide  through  the  outer  bar  and  100  feet  wide  through  the 
inner  bar,  or  so  much  as  the  appropriation  would  admit  of.  The  work 
was  done  by  contract  in  1837.  The  rate  was  high  (understood  to  be 
72.8  cents  per  cubic  yard),  and  the  funds  were  exhausted  when  the 
channel  through  tlie  outer  bar  had  been  made  GO  feet  wide. 

In  1838,  Captain  Swift,  U.  S.  Engineers,  reported  that  the*  channel 
had  been  sounded  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper 
than  when  left  by  the  dredger.  digitized  by  v^OOgie 
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Nothing  further  was  done  until  1852,  when  a  second  appropriation 
of  $10,000  was  made. 

Captain  Dutton,  U.  S.  Engineers,  found  that  the  channel  on  theouter 
bar  was  then  6  feet  deep  and  90  feet  wide,  and  on  the  inner  bar  but  5  feet 
deep,  and  ho  submitted  a  project  for  dredging  through  both  bars  to  a 
depth  of  8  feet  and  a  width  of  200  feet,  at  a  total  estimated  cost  of 
$32,000.  This  project  was  approved  by  the  Secretary  of  War  Fehruary 
6, 1853,  and  with  the  $10,000  then  available  channels  8  to  13  feet  deep 
were  dredged  100  feet  wide  through  the  inner  bar  and  60  feet  wide 
through  the  outer  bar. 

By  act  of  C^ongress  approved  June  23,  1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  "  the  present  state  of  the  harbor,  and  the  character 
and  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides," 
it  being  feared  that  Long  Beach,  on  the  east  side  of  the  harbor's  month, 
was  making  northwestward  by  reason  of  sand  drifting  along  the  shore 
in  such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above 
the  inner  bar.  Col.  D.  0.  Houston,  U.  S.  Engineers,  then  in  charge,  in 
his  report  on  the  survey,  dated  January  12,  1867,  stated  that  it  bad 
been  proposed  to  construct  a  breakwater  extending  out  from  Long 
Beach  to  arrest  the  sand ;  but  the  danger  feared  did  not  seem  imminent, 
and  he  recommended  a  series  of  observations  for  the  purpose  of  ascer- 
taining the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore  line  of  Long  Beach  was  made. 

In  1868  the  officer  in  charge  was  directed  by  the  Chief  of  Engineers 
to  make  "such  resurvey  of  Bridgeport  Harbor,  Connecticut,  as  maybe 
found  necessary  to  ascertain  what  changes  have  occurred  since  the  sur- 
vey of  1866."  In  the  report  on  this  survey  it  was  stated  that  the  chan- 
nel remained  the  same,  and  that  no  appropriation  was  needed  until 
**the  channel  is  found  inadequate  to  the  necessities  of  commerce,  and 
then  dredging  must  be  resorted  to." 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Con- 
gress asking  that  an  appropriation  "be  made  to  remove  said  sand  bar 
(the  outer  bar)  and  to  widen  and  deepen  said  channel  and  harbor,  in 
order  that  vessels  drawing  12  feet  of  water  may  be  enable<l  to  enter 
without  being  grounded  and  without  the  aid  of  lighters,"  and  a  survey 
or  examination  of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  General  Warren,  U.  S.  Engineers. 
He  made  an  examination  of  the  harbor,  and  found  it  unnecessary  to 
make  further  surveys.  In  his  report,  dated  January  12,  1871,  General 
Warren  submitted  a  project  for  dredging  a  channel  100  feet  wide  and 

12  feet  deep  at  extreme  low  water  (or  14  feet  deep  at  mean  low  water), 
and  for  building  a  pier  3,000  feet  long,  extending  out  from  Loiig  Beach, 
to  be  partly  of  riprap,  partly  of  dolphins.  The  estimated  cost  of  the 
project  was  8124,000.  After  an  appropriation  of  $20,000  was  made,  in 
1871,  work  under  this  project  was  begun,  dredging  to  depths  of  12  and 

13  feet  at  mean  low  water,  and  substituting  a  riprap  jetty  for  riprap 
and  dolphins.  The  jetty  was  completed,  as  far  as  deemed  necessary, 
in  1873. 

In  1875  the  dimensions  of  the  projected  channel  were  moditieil  so  as 
to  make  it  12  feet  deep  at  mean  low  water  and  from  200  to  3(K)  feet 
wide.    This  was  accomplished  in  1882. 

In  1878,  in  coinjdiance  with  the  terms  of  the  appropriation  act  of 
that  year,  a  channel  100  feet  wide  and  9  feet  deep  was  dredged  from 
the  lowe'V  bridge  to  the  horse  railroad  bridge,  a  disttmce  of  about  3,(HK) 
feet. 

After  the  appropriation  of  1882  a  project  for  widening  to  600  feet 
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the  channel  between  the  Inner  Beacon  and  the  Naugatuck  EaUroad 
Wharf  was  adopted,  to  prevent  overcrowding  themaiu  channel  by  ves- 
sels entering  to  seek  refuge  during  storms.  The  estimated  cost  was 
$00,000.  This  is  nearly  completed,  a  small  area  near  the  Inner  Beacon 
remaining  to  be  dredged. 

In  November,  1887,  a  petition  was  sent  to  the  Secretary  of  War, 
signed  by  the  mayor  and  other  citizens  of  Bridgeport,  asking  that 
$10,000  be  appropriated  for  a  channel  8J  to  9  feet  deep  «ind  100  feet 
wide  above  the  horse  railroad  bridge.  This  petition,  with  indorse- 
ments and  reports  estimating  $18,000  as  the  cost  of  such  work,  is 
printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1889,  Part 
I,  pp.  607-699. 

The  appropriation  act  of  1888  authorized  this  work,  and  the  project 
was  therefore  extended  to  include  it. 

March  8,  188'.»,  a  petition  was  addressed  to  the  Secretary  of  War  by 
the  mayor  and  other  citizens  of  Bridgeport,  representing  the  necessity 
of  a  breakwater  within  the  harbor  of  Bridgeport.  This  petition,  with 
indorsements,  is  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1889,  Part  I,  pp.  700-702.  The  indorsements  estimate  the  cost 
of  a  breakwater  from  the  Tongue  to  the  Inner  Beacon  at  about  $30,000, 
and  authorize  the  extension  of  the  project  to  include  this  work. 

The  project  for  improving  this  harbor,  as  thus  extended,  consists — 

1.  In  dredging  to  make  and  maintain  a  channel  12  feet  deep  at  mean 
low  water,  and  300  feet  wide,  or  more,  from  Long  Island  Sound  to  the 
lower  bridge,  nearly  completed.     Estimated  cost  to  complete,  $17,000. 

2.  In  dredging  to  make  and  maintain  a  channel  9  feet  deep  and  100 
feet  wide  from  the  lower  bridge  to  the  head  of  the  harbor,  partly  com- 
pleted.    Estimated  cost  to  complete,  $3,000. 

3.  In  building  a  breakwater  from  the  Tongue  to  the  Inner  Beacon, 
partly  finished.  Estimated  to  cost  $30,000,  of  which  $15,000  have 
been  appropriated. 

It  is  probable  that  ultimately  an  extension  of  the  east  breakwater 
will  be  required,  in  order  to  prevent  the  shoaling  of  the  outer  bar. 

Up  to  July  1, 1892,  a  breakwater  had  been  built  at  Long  Beach  on 
the  east  side  of  the  harbor,  entrance;  the  channel  from  Long  Island 
Sound  to  the  lower  bridge  had  been  dredged  12  feet  deep  and  300  feet 
wide  or  over,  it  being  770  feet  wide  between  the  Inner  Beacon  and  the 
!Naugatuck  Railroad  Wharf.  Above  the  lower  bridge  the  channel  had 
been  made  9  feet  deep  at  mean  low  water,  with  width  of  100  feet  to  the 
horse-railroad  bridge;  thence  for  a  distance  of  about  2,000  feet  (to 
within  25  feet  of  the  upper  lauding  in  the  harbor),  with  width  from 
90  to  CO  feet.  The  breakwater  from  the  Tongue  to  the  Inner  Beacon 
had  been  built  to  its  full  length,  1,165  feet,  with  a  top  width  of  5  feet 
at  3  feet  above  high  water,  a  cross  section  adopted  in  order  to  cover  the 
whole  distance  at  once,  and  thus  prevent  scouring  on  line  of  work. 

Harbor  lines  for  this  harbor  were  established  by  the  Secretary  of  War 
July  1,  1893. 

OPERATIONS  DURINa   THE   FISCAL   YEAR   ENDING  JUNE   30,   1894. 

Nothing  was  done. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  12-foot  channel  is  75  feet  wide  on  the  outer  bar,  but  for  200  feet 
wi<lth  there  is  a  depth  of  11  feet  or  over;  thence  across  the  inner  bar 
and  up  to  the  Inner  Beacon  the  12-foot  channel  i8[^ljftySy^^^©fero^®5 
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tlience  up  to  the  Naugatuck  Railroad  Wharf  it  is  770  feet  wide;  from 
that  wharf  to  the  lower  bridge  it  has  shoaled  so  that  the  present  depth 
is  from  10  to  11  feet. 

The  channel  from  the  lower  bridge  to  the  horse-railroad  bridge, 
dredged  9  feet  deep  and  100  feet  wide  in  1878,  retains  nearly  that  depth 
and  width;  the  9-foot  channel  above  the  horse-railroad  bridge  is  from 
CO  to  90  feet  wide,  and  about  2,600  feet  long,  extending  to  within  1J5 
feet  of  the  upper  landing. 

The  breakwater  at  I^ug  Beach  has  settled  since  it  was  built  in 
1871-1873;  it  still  serves  the  purpose  for  which  it  was  designed,  and  no 
repairs  are  now  needed. 

Tlie  project  of  1882  for  making  600  feet  width  of  channel  between 
the  Inner  Beacon  and  the  Naugatuck  Railroad  Wharf  was  reported 
completed  in  1887.  A  greater  width  (770  feet)  was  obtained  in  1893. 
The  Inner  Beacon  has  since  been  rebuilt,  and  its  location  slightly 
changed,  which  makes  it  desirable  to  cut  off  a  short  point  outside  the 
new  position  of  that  beacon.    This  was  partly  done  in  1888. 

The  breakwater  from  the  Tongue  to  the  Inner  Beacon  has  been  built 
to  full  length,  but  not  to  the  cross  section  necessary  for  x>ermanence. 

PEOPOSBD    OPERATIONS. 

With  future  appropriations  it  is  proposed  to  dredge  to  maintain  the 
existing  channels,  to  widen  the  channel  above  the  IN^angatack  Railroad 
Wharf  eastward  to  the  harbor  line  (about  200  feet),  and  to  complete 
the  channel  above  the  bridges;  also  to  complete  the  breakwater  from 
the  Tongue  to  the  Inner  Beacon  by  enlarging  it  to  its  projected  cross 
section,  if  necessary.  The  estimated  cost  of  the  above  work,  not 
including  what  may  be  required  for  maintenance  of  channel,  is,  as  here- 
tofore reported,  $35,000.  The  project  could  be  completed  to  advantage 
in  a  single  year  and  at  the  estimated  cost. 

The  annual  cost  of  maintaining  the  dredged  channels  in  this  harbor 
is  estimated  at  $3,000. 

Appropriations  for  the  improvement  of  Bridgeport  Hai*bor  have  been 
made  as  follows : 


Application. 


Dredging  outer  bar 

Dre<lging  outer  and  inner  bars  . 
Survey . 


l)o. 


Dredging  and  521  feet  of  breakwater 

Dredging  and  859  feet  of  breakwater 

Dredging  inner  bar  and  upper  harbor 

Dredging  bridge  to  Long  Istand  Sound  (9  feet) 

I>redging  bridge  to  Long  Island  Sound  (12  feet) 

Dre<lgiug  upper  harbor  (9  feet) 

Dredging  nbovo  bridge  and  outer  bar  (9  and  12  feet) 

Dredging  bridge  to  Long  Island  Sound  (12  feet) 

Do 

Dredging  above  Inner  Beacon  (12  feet) 

Dredging  between  Inner  Beacon  and  railroad  wharf  (12  feet) . 

Do 

Do 

Dredging  above  horae-railroad  bridge  (9  feet) 

Dredging  and  breakwater  at  Tongue 

Dredging  between  Inner  Beacon  and  Kaugatuck  Wharf 


Total  . 


Date. 


July  4,1836 
Aug.  30, 1852 
June  23. 1866 
July  11, 1870 
Mar.  a.  1871 
June  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.  3,1875 
Aug.  14, 1876 
June  18, 1878 
Mar.  3,1879 
June  14, 1880 
Mar.  3.1881 
Aug.  2,1882 
.lulv  5.1K84 
Aug.  5,1886 
Aug.  11, 1888 
Sept  19, 1890 
July  13, 1893 


Amount. 


$10,000.00 
10,000.00 
1.965.38 
500.00 
20.000.00 
40.000.00 
30,000.00 
20,000.00 
15.000.00 
10,000.00 
10,000.00 

]o.ooaoo 

10,000.00 
LO.  000. 00 
10.000  M 
5,OOU.t)0 
20,000.00 
10,000.00 
20,000.00 
20,000.00 


282.485.38 
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Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated 
about  ji  iniles  from  Long  Island  Sound,  at  tbc  head  of  Bridgeport  Harbor. 
There  is  a  li^ht-house  at  the  entrance  to  the  liarbor. 
Fort  Hale,  New  Haven  Harbor,  the  nearest  work  of  defense,  is  18  miles  east. 

Money  statement. 

July  1,  1893,  balance  unexpended $1,188.37 

Juiie  30,  1^,  amount  expended  during  fiscal  year 843. 97 

July  1,  1894,  balance  unexpended 344.40 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  thatcan  beprolitably  expended  in  fiscal  year  ending  June  30, 1896    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS   FOR   CALENDAR  YEAR 

Arrivah  and  departures  of  veusela, 
[Draft,  0  to  18  feet;  tonnago,  50  to  1,250  tons.] 


Kind  of  veBaels. 


Number 

of  roand 

trips. 


Aggregate 

tonnage  of 

all  trips. 


Stenmers 

Sailin  g  vessels 
Barges 

Total..-. 


Cargoes, 


7,685 
2, 013 

5,001 ; 


10,140  ; 


Tons. 


Estimated 
value. 


Receipts — 
Bhipntenta. 


610,233  I  $28,446,667 
272,560  j    27,752,667 


Total 882,793  I    56,199,334 


I 


Number  of  vessels  repaired  during  1893, 79. 

The  above  figures  show  a  total  tonnage  of  freight  of  882,793  tons,  being  a  decrease 
of  441,397  tons  since  the  last  report  received  (1892),  when  1,324,190,^  tons  Avere. 
reported.  The  large  difference  is  stated  to  be  due  to  the  general  depression  of  busi- 
ness during  1893,  and  to  the  damage  done  to  the  oyster  industry  by  the  severe 
autumn  gales. 

No  new  line  of  transportation  has  been  established  since  July  1,  1893. 


Dii. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  IJ  miles  long  from  northeast  to  southwest  and  300  to 
2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fayerweather 
Island  on  the  east,  and  includes  the  navigable  part  of  Cedar  Creek,  a 
small  tidal  inlet  which  extends  uj)  into  the  western  part  oX  the.  city  of 
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Bridgeport,  and  affords  water  commanicatiou  of  great  value  to  several 
large  manufactories  in  its  immediate  neighborhood.  It  is  in  the  interest 
of  the  city  of  Bridgeport  that  the  improvement  of  Black  Eock  Harbor 
is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water.  This  part  of  the  harbor  wiis  formerly  much  used  as  a  refuge 
for  vessels  overtaken  by  storms,  but  it  is  not  deep  enough  for  most 
vessels  now  engaged  in  commerce  through  the  sound.  Before  work 
was  done  in  Cedar  Greek  the  depth  there  was  from  2  to  4  feet,  and  the 
channel  was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on 
the  southeast  by  a  broad,  flat  sand  bar,  which  was  bare  at  about  half 
tide,  and  which  joined  Fayerweather  Island  with  the  mainland. 

PROJECTS  FOR  IMPROVEMENT. 

Between  1836  and  1838  $21,500  were  expended  in  building  a  sea  wall 
across  a  breach  in  the  southern  part  of  Fayerweather  Island,  to  pre- 
serve the  light-house  reservation  at  the  south  end  of  the  island  and  to 
prevent  shoaling  on  the  anchorage  ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12,  1883, 
Col.  McFarland,  U.  8.  Engineers,  submitted  a  project,  providing — 

1.  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
ing a  breakwater  over  the  bar  northeast  of  Fayerweather  Island,  to  be 
about  half  a  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3J 
feet  above  mean  high  water  or  10  feet  above  low  water. 

2.  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
water,  extending  up  Cedar  Creek. 

The  estimated  cost  was — 

Breakwater $58,000 

Dredging 22,000 

Total 80,000 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1,  1893, 
the  breakwater  had  been  built  to  its  full  length  in  order  to  prevent 
the  currents  from  cutting  a  channel  across  the  bar,  but  its  cross  section 
was  less  than  designed  both  in  height  and  width;  also  a  channel  6 
feet  deep  or  over  had  been  dredged,  with  width  of  80  feet,  extending 
from  deep  water  northward  up  Cedar  Creek  to  within  500  feet  of  the 
head  of  the  creek,  being  2,200  feet  north  of  the  Forge  Company's 
•  Wharf.  This  channel  was  further  widened  and  deepened  in  places  by 
private  parties. 

A  sketch  of  Black  Rock  Harbor  was  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  p.  944. 

OPERATIONS   DUEINO  THE  FISCAL   YEAR   ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year  a  contract  for  dredging  about  25,000 
cubic  yards  of  material,  at  the  rate  of  17  cents  per  yard,  was  in  force, 
entered  into  with  Alonzo  J.  Beardsley  October  10, 1892. 

Work  under  this  contract  was  begun  November  17, 1893,  and  the 
contract  was  completed  under  extension  January  5, 1894.  Twenty-five 
thousand  cubic  yards  of  sand  and  mud  were  dredged,  widening  the 
channel  opposite  Fancher's  Dock,  Black  Rock,  and  removing  shoal8 
from  the  channel  for  about  one-half  mile  above  that  dock,  giving  it  the 
full  projected  width  and  depth.  .    ^^rn/> 
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The  violent  storms  of  August  24  and  August  29,  1893,  caused  con 
siderable  damage  at  the  north  end  of  the  old  sea  wall  on  Fayerweather 
Island,  built  in  1836-'38.  A  gap  of  about  120  feet  in  length  was  made 
at  the  north  end  of  the  wall,  and  it  was  first  reported,  as  appearances 
indicated,  that  such  a  length  of  wall  had  been  washed  away.  Careful 
measurements  were  made  subsequently,  which  showed  that  but  a  small 
part  of  the  wall  had  disappeared — not  more  than  10  or  12  leet — and 
tbat  the  rest  of  the  gap  was  occasioned  by  the  washing  away  of  the 
island  just  north  of  the  wa]l  down  to  about  ordinary  high-water  level. 
For  about  110  feet  south  of  the  gap  the  wall  had  sustained  very  con- 
siderable injury  and  slight  injury  at  several  points  farther  south. 
There  was  great  danger  that,  unless  i)romptly  repaired,  the  damage 
would  be  increased  by  ordinary  storms.  The  funds  available  for  Black 
Rock  Harbor  were  covered  by  an  existing  contract,  and  the  repair  of 
this  old  sea  wall,  though  frequently  referred  to  in  annual  reports,  was 
not  included  in  the  project  for  improvement  for  which  appropriations 
had  been  made.  Upon  reporting  the  fa<5ts  to  the  Chief  of  Engineers, 
with  an  estimate  of  $3,500  as  the  cost  of  properly  rei)airing  this  sea 
wall,  the  amount  was  allotted  for  this  purpose  from  the  appropriation 
of  July  13,  1892,  for  "Examinations,  surveys,  and  contingencies  of 
rivers  and  harbors." 

Thirteen  hundred  and  eighty-four  tons  of  stone  were  purchased  and 
placed  in  the  work,  of  which  811  tons  were  quarry  stone,  at  $2  per  ton, 
and  573  tons  were  picked  up  from  a  reef  at  the  south  end  of  the  island, 
at  $1.75  per  ton.  One  hundred  and  fifteen  linear  feet  of  the  old  wall 
were  rebuilt  and  160  feet  of  new  wall  added,  extending  the  work  north- 
wardly to  the  high  sand  bank,  and  minor  repairs  were  made  to  other 
parts  of  the  wall. 

Work  was  done  by  hired  labor  and  purchase  of  material  in  open 
market,  as  being  the  method  most  economical  and  advantageous  to  the 
Government.    It  was  completed  May  11, 1894. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

The  breakwater  between  Fayerweather  Island  and  the  mainland  is 
built  to  its  full  length,  2,744  feet,  but  not  to  the  cross  section  first  pro- 
posed. So  far  it  serves  the  purpose  for  which  it  was  designed,  and 
its  enlargement  is  not  necessary  at  present. 

The  6  foot  channel  has  been  dredged  to  the  head  of  navigation  in 
Cedar  Creek,  the  east  branch  of  the  harbor,  with  full  projected  depth 
and  width.  Additional  dredging  to  widen  and  deepen  the  channel  in 
places  has  been  done  by  private  parties. 

Of  the  project  of  1885  there  remains  only  the  enlargement  pf  the 
breakwater,  and  as  this  is  not  necessary  at  present,  the  project  is  con- 
sidered completed. 

The  sea  wall  built  across  a  breach  in  Fayerweather  Island  in  1836-'38, 
and  repaired  in  1894,  still  closes  the  breach  and  preserves  the  island. 
The  parts  repaired  and  rebuilt  are  in  good  condition,  but  during  the 
winter  of  1893-'94  considerable  damage  was  done  to  other  parts  of  the 
wall  by  the  unusually  severe  storms.  Part  of  the  wall  was  under- 
mined, and  to  make  the  structure  secure  quite  extensive  repairs  at 
several  points  are  necessary,  amounting  in  aggregate  probably  to 
slightly  more  than  was  done  during  the  past  season. 
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PROPOSED  OPERATIONS. 

The  project  for  this  improvement  has  been  completed  as  far  as  is  now 
necessary,  and  no  further  work  under  it  is  now  proposed. 

When  funds  can  be  made  available,  it  will  be  desirable  to  thoroughly 
repair  the  old  sea  wall  on  Fayerweather  Island. 

Appropriations  for  the  improvement  of  Black  Kock  Harbor,  Con- 
necticut, have  been  made  as  follows: 


Aiiplicalion. 


Building  sea  wall  on  Fayerweather  Island  . 

Snrvp.v 

Bnildmg  breakwater  au  .i  dredging 

Dredging 

Do 

Do 

Do 


Total. 


Date. 


Aug.  2, 1882 
Jaiv  5,1884 
Aug.  5. 1886 
Aug.  11, 1888 
Sepl.l9, 1890 
Jnlyia,  1892 


I 


20.  ON 
5,000 

10.000 
5,0(10 
5,000 


66, 8» 


Black  Rock  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  Is 
the  port  of  entry.  There  is  t\  light-hoaso  at  the  harbor  entrance.  Fort  Halo,  New 
Haven  HuTbor,  the  nearest  work  of  defense,  is  20  miles  east. 

Money  statement. 


July  1,  1893,  balance  unexpended $4, 969.66 

,  Jimo  .30,  1394,  amount  expended  during  fiscal  year 4, 664.41 


July  1,  i894,  balance  unexpended 


305.19 


Ahstmcl  of  contract  for  improving  Black  Rock   Harbor ,   ConnecHout,  in  force  durinf 
the  fiscal  year  ending  June  SO,  1894, 


Kr.m  •  and  addresB  of  con-  '  Dato  of  con- 
tractor, i        tract. 


AlonzoJ.BeardsIey,  Bridge-  '  Oct.  10,1892 
port,  Conn.  I 


Subject  of  con- 
tract. 


Dredging . 


Price  per 
cu.  yd.   I 

$0.17 


Kemarks. 


Contract  completed  nnd^r 
extension  January  5.  1^- 
total  amount  drc^Jkwl,  SS.i^ 
cubic  yanU. 


COMMERCIAL   STATISTICS   FOR   CALENDAR   YEAR 
[Furnished  by  courtesy  of  Capt.  John  McNeil,  harbormaster  at  Bridgeport,  Conn.] 
Freight  received  and  shipped  by  water. 


Chief  articles. 


I  To- !  ^r"* 


Coal,  iron,  and  sand 

Mfscellaucous  (not  otherwise  included) . 


1:^  j^i».«t« 


Total I      54,575  I    16a.lS4.« 
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Arrivals  and  departures  of  vessels  used  in  above  traffic. 
[Draft,  6  t3'l2  feet ;  tonnage,  95  to  350  tons.] 


Kind  of  vesselB. 


Number  Nnmbor 
of       of  ronnd 
veftsela.      tripe. 


Stoamers 

Stiiliiig  veeeeU 
Bargen 

Total... 


35 
55 
208 


796 


790 


Aggregate 
tonnage  of 
all  tripe. 


54,575 


54, 575 


The  above  fij^ares  ahow  an  increase  in  tonnage  of  freight  of  2,122  tons  over  that 
reported  for  1892. 
No  new  line  of  transportation  has  been  established  since  July  1,  1893. 


D  12. 
IMPROVEMENT  OF  SAUGATUCK  RIVER,  CONNECTICUT. 

The  navigable  part  of  this  river  is  a  tidal  inlet  extending  from  the 
village  of  Westport  southerly  to  Long  Island  Sound,  a  distance  of  about 
4J  miles  by  course  of  channel.  For  nearly  2  miles  below  Westport  the 
stream  is  only  from  200  to  1,200  feet  wide;  below  this  it  expands  into  a 
rather  broad  inner  bay  with  a  narrow  channel  following  the  west,  south, 
and  east  shores,  and  then  turning  abruptly  to  the  southeast  and  passing 
to  the  sound  between  Cedar  Point  on  the  north  and  Cockenoes  Island  on 
the  south.  On  the  south  side  of  the  inner  bay  lies  "  Great  Marsh," 
which  is  connected  with  Cockenoes  Island  by  a  broad  sand  flat  nearly 
bare  at  low  tide,  and  east  of  the  island  a  reef  of  bowlders  extends  east- 
ward 1 J  .miles;  so  that  the  only  entrance  to  the  harbor  at  low  tide  is  to 
the  eastward  of  this  reef. 

A  mile  and  a  half  below  Westport  lies  the  settlement  and  railroad 
station  of  Saugatuck  on  the  west  bank  of  the  river.  Before  1830  the 
village  of  Westport  was  known  as  Saugatuck. 

Thenavigable  part  of  the  river  is  crossed  by  three  bridges,  all  having 
draws  of  sufficient  ^ize  for  the  commerce  of  the  stream.  The  upper- 
most is  a  wagon  bridge  at  Westport;  a  mile  and  a  quarter  beloW^  is  a 
wa^on  bridge  near  Saugatuck,  and  a  quarter  mile  farther  down  is  the 
bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad. 

The  mean  rise  of  tide  is  about  7  feet. 

From  Long  Island  Sound  to  the  railroad  bridge  the  natural  available 
depth  of  water  was  about  5J  feet  at  me/ln  low  tide,  with  a  channel 
generally  narrow  and  circuitous;  above  the  railroad  bridge  the  channel 
was  fairly  straight  with  a  low- water  depth  diminishing  to  practically 
nothing  at  Westport.  Several  rocks  lying  in  or  close  to  the  channel 
are  sources  of  some  danger  to  navigation. 

PROJECTS  FOR  IMPROVEMENT. 

Improvements  at  this  locality  have  been  made  by  the  United  States 
under  the  several  titles  of  Saugatuck  Harbor,  Cedar  Point,  Westport 
Harbor,  and  Saugatuck  River. 

"Cri>on  petition  of  citizens  of  Westport  (then  Saugatuck)  Congress 
appropriated,  May  20,  1826,  $400  for  a  survey  of  t^g^i^j^^i^p^y^arbor 
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of  Saugatuck,  in  order  to  determiue  "  the  expediency  and  expense  of 
removing  the  obstructions  to  navigation"  in  the  river  and  "of  facilitat- 
ing the  commercial  intercourse  between  the  port  of  Saugatuck  and  the 
city  ot  Xew  York."  The  survey  wa«  made  by  Lieut.  Col.  Anderson  in 
1826,  and  in  his  report  a  project  for  improvement  was  submitted,  con- 
sisting in  deepening  the  channel  by  from  1  to  1 J  feet  from  Westi>ort  for 
459  yards  downstream,  removal  of  two  rocks  in  the  river,  and  build- 
in;»-  a  breakwater  on  C-edar  Point  to  prevent  its  washing  away,  all  at  a 
cost  of  $000;  and  further,  in  cutting  a  canal  through  "Great  Marsh'' 
to  save  the  distance  around  Cockenoes  Island  for  west-bound  vessels, 
excavating  and  banking  up  31,860.94  cubic  yards  of  material  at  a  cost  of 
$5,628.65,  the  total  cost  of  the  projected  improvement  being  $6,128.65. 
This  did  not  include  stone  for  a  wall  along  part  of  the  east  bank  of  the 
canal,  which  it  was  stated  could  be  procured  at  small  cost  if  needed, 

ITnder  this  project  six  different  appropriations  were  made  and  the 
w^ork  was  completed,  practically  as  designed,  in  1839. 

It  is  not  known  what  dredging  was  done  in  the  river  or  w^hat  obstruc- 
tions were  removed,  but  the  amount  of  such  work  is  believed  to  be 
small. 

The  breakwater  on  Cedar  Point  was  begun  in  1827  and  completed  in 

1837.  It  was  made  about  390  feet  long  and  10  feet  wide  on  top,  the 
top  being  4  feet  above  mean  high  water,  under  two  appropiiatiuns— 
one  of  $1,500,  March  2,  1827,  for  removing  obstructions  in  the  river 
and  protecting  the  harbor  at  Cedar  Point,  and  one  of  $1,000,  July  4, 
1836,  for  further  securing  the  beach  at  Cedar  Point.  It  is  believed 
that  nearly  all  of  both  appropriations  was  applied  to  the  breakwater. 

In  1836-'40,  the  canal  was  cut  through  Great  Marsh,  extending  from 
a  bend  in  the  channel  of  the  inner  bay  to  the  sound,  and  thus  savinjj 
the  distance  around  Cockenoes  Island  and  the  reef  east  of  it,  and 
shortening  the  distance  between  We  tport  and  points  west  by  about  4 
miles.  The  canal  was  made  68  feet  wide  at  high  water,  44  feet  wide  at 
bottom,  and  w-as  1,350  feet  long,  exclusive  of  the  dredging  required  to 
connect  it  with  deep  water  at  either  end.  It  was  first  made  2  feet  deep 
at  mean  low  water  and  subsequently,  under  appropriation  of  July  7, 

1838,  deepened  to  4  feet.  Part  of  the  east  side  was  also  protected  by 
a  dry  wall,  and  in  line  of  this  wall  a  beacon  was  built  to  mark  the 
entrance  from  the  sound.  The  canal  was  built  under  three  appro- 
priations for  improving  Westport  Harbor,  made  in  1836, 1837,  and  1838, 
and  aggregating  $11,516.  It  filled  up  so  rapidly  that  since  1850  it  has 
been  of  little  use. 

The  next  appropriation  made  for  this  harbor  was  $2,500,  March  2, 
1867.  Proposals  were  invited  for  extending  the  sea  wallon  Cedar  Point 
and  for  removing  three  rocks  above  the  railroad  bridge,  but  the  prices 
offered  were  considered  too.  high;  $410.10  w^ere  expended  in  advertis- 
ing, in  examination  of  the  harbor,  and  preparing  estimates  of  cost  of 
work,  and  it  was  reported  that  the  work  necessary  was  removal  of  rocks, 
extension  and  iei)air  of  sea  wall,  and  repair  of  canal  and  canal  wall,  at 
a  probable  cost  of  $12,150.  The  unexpended  balance  of  this  appropri- 
ation reverted  to  the  Treasury  by  act  of  Congress  of  July  12,  1870,  but 
was  reappropriated  by  act  of  March  3,  1871. 

July  11,  1870,  $2,500  were  appropriated  for  improving  Westport 
Harbor,  which  was  expended  the  same  fiscal  year  in  repair  of  the  break- 
water on  Cedar  Point.  About  64  feet  of  the  old  work  were  rebuilt  and 
it  was  extended  nortliwardly  43 J  feet,  making  its  total  length  about 
434  feet;  the  new  work  was  5J-feet  width  on  top  and  froml  tolj  feet 
higher  than  the  old  wall. 
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The  reai^propriated  balance  of  the  appropriation  of  18G7  was  consid- 
ered too  small  to  effect  any  useful  improvement,  and  was  applied  in  1872 
to  making  a  survey  of  the  whole  length  of  the  river  and  harbor. 

In  1883  an  examination  of  this  harbor  was  made  in  pursuance  of  the 
river  and  harbor  act  of  August  2, 1882.  The  officer  in  charge  recom- 
mended that  the  canal  be  abandoned,  and  that  a  survey  be  made  to 
determine  the  cost  of  excavating  a  channel  4  feet  deep  up  to  the  vil- 
lage of  Westport  as  being  an  improvement  worthy  to  be  made,  pro- 
vided it  could  be  done  at  reasonable  cost.  A  survey  was  made  in 
accordance  therewith,  and  an  estimate  of  $36,000  submitted  for  such  a 
channel,  to  be  100  feet  wide,  including  removal  of  a  few  bowlders  in  and 
near  the  channel.  (See  Annual  Keport  of  the  Chief  of  Engineers  for 
1884,  Part  II,  p.  G75.) 

In  1886  certain  citizens  of  Westport  addressed  a  petition  to  the  Sec- 
retary of  War  urging  the  reopening  of  the  canal  through  Great  Marsh. 
Tliis  petition  was  printed,  in  connection  with  the  report  upon  a  prelim- 
inary examination,  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  p.  841. 

The  river  and  harbor  act  of  1890  directed  a  preliminary  examination 
of  Saugatuck  River,  which  was  made  and  reported  upon  under  date  of 
January  8, 1891.  (Report  printed  in  House  Ex.  Doc.  No.  179,  Fifty-first 
Congress,  second  session,  and  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  p.  840.) 

In  the  report  estimates  were  presented — 

1.  For  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  np  to  the 

Tillage  of  AVestport $40,000 

2.  For  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water  to  Westport .     10, 000 

3.  For  reopening  the  canal,  making  it  100  feet  wide  and  5  deep  at  moan  low 

water 21,000 

with  recommendations  that  the  improvement  of  the  natural  channel 
should  precede  any  work  on  the  canal. 

The  river  and  harbor  act  of  1892  directed  a  preliminary  examination 
of  Westport  Harbor,  w  hich  was  made  in  the  same  year  and  reported 
upon  November  1,  1892.  The  report  (printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  p.  990,  and  also  in  House  Ex.  Doc.  No. 
114,  Fifty-second  Congress,  second  session)  stated  the  harbor  to  be 
worthy  of  improvement,  and  submitted  an  estimate  of  $500  as  the 
cost  of  a  survey  ''to  determine  what  further  improvements  are  neces- 
sary and  to  make  a  project  and  estimate  of  their  cost.'' 

By  the  same  act  of  1892,  $7,000  were  appropriated  for  improving 
Saugatuck  River,  "to  be  expended  in  the  improvement  of  the  natural 
ctbannel,"  and  by  approval  of  the  Secretary  of  War,  July  21,  1892,  the 
project  was  adopted  providing  for  a  depth  of  4  feet  and  width  of  60 
feet  to  the  village  of  Westport,  at  an  estimated  cost  of  $10,000. 

Up  to  July  1,  1893,  3,651  cubic  yards  of  material  had  been  dredged 
under  this  project,  extending  the  4-foot  channel  about  900  feet  toward 
Westi)ort,  with  width  of  60  feet;  the  contract  for  dredging  was  in 
progress. 

No  sketch  of  this  river  and  harbor  has  appeared  in  the  annual  reports 
of  the  Chief  of  Engineers  previous  to  1894. 

OPERATIONS  DUBINa  THE  FISCAL   YEAR  ENDING  JUNE  30,   1894. 

At  the  beginning  of  the  year  dredging  was  in  progress,  under  a  con- 
tract with  E.  R.  Seward,  for  removing  abont  22,000  cubic  yards  of 
material  at  27  cents  per  cubic  yard.    Work  was  continued  until  Novem- 
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ber  10  uuder  an  extension  of  contract,  at  which  time  the  contract  was 
cofnx)leted,  12,991  cubic  yards  of  sand  and  small  stones  being  removed 
since  the  beginning  of  the  fiscal  year. 

The  total  amount  dredged  under  the  contract  was  16,042  cubic  yards; 
the  cliannel  was  made  4  feet  deep  at  mean  low  water  from  the  4-foot 
curve  northwardly  3,285  feet,  the  lower  2,736  feet  being  made  60  feet 
wide  and  the  upper  550  feet  40  feet  wide.  The  channel  extends  to  and 
about  15  feet  beyond  the  south  corner  of  the  lower  wharf  on  the  east 
side  of  the  river  at  Westport,  and  terminates  at  a  ridge  of  bowlders 
under  the  bottom,  which  the  available  funds  were  not  sufficient  to 
remove. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  condition  of  the  channel  of  the  river  is  as  above  described,  this 
being  the  only  dredging  done  there  as  far  as  known. 

The  Cedar  Point  breakwater  is  i>artly  undermined  at  its  north  eud« 
and  the  canal  bottom  is  bare  in  places  at  extreme  low  tide.  Work  at 
those  places  is  not  included  under  the  existing  project,  but  is  to  be  con- 
sidered if  the  survey  of  Westport  Harbor  is  ordered,  as  recommended 
in  the  report  ui»on  the  preliminary  examination  of  1892. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  j^roposed  to  complete  the  4-foot 
channel  to  Westport,  as  contemplated  by  the  approved  project. 
Appropriations  for  this  harbor  have  been  made  as  follows: 


Title. 


I 


AppUcation. 


Date. 


Survey  of  river  and  barbor  of  Saoga:  ' 

tuok. 
Bomoving  obstructiona  in  river  and 

protoctmg  harbor  at  Cedar  Point. 

Reinoviug  obstmctioDa  iu  river 

For  further    secnring   the   beach  at 

CiHlar  Point. 

Harbor  of  Westport 

Do 

Do - 

DoeiM'Tiing  and   improving  Westport 

T1  arbor,  imexpen  ded  balance  reverted 

to  Treasury  in  1870,  reappropriatod 

in  1871. 
Westport  Harbor 


Survey May  20,1836 

1 
Chiefly  constructing  breakwater  at  :  Mar.    2, 1827 
Cedar  Point. 

As  stateil,  location  not  known Apr.  30, 1830 

Continuing  breakwater July  4.1838 


Canal  couatruction 

do 

do 

Chiefly  in  surveys  in  1872  . 


July  4,1836 

May  3,1837 

July  7.1838 

Mar.  2,1867 


Snugatnek  Kiver,  improvement  of  the 
natural  channel. 


Kepairing    and    extending   break-  i  July  11. 1870 

water  on  Cedar  Point.  ! 

Dredging j  July  13. 1882 


$aoQ.eo 

1.900.00 

28.00 
1.000.N 

3,000.00 
3.7S4.N 
4.78100 
2,500.« 


2,fi00.» 
7,000.00 


The  appropriations  prior  to  1870  are  taken  from  House  Ex.  Doc.  No. 
64,  Forty-eighth  Congress,  first  session.  The  last  appropriation  of 
$7,000  is  the  only  one  made  under  the  existing  project. 

8aiigatuck  River  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry. 

The  nearest  light-house  is  on  Sheffield  Island,  5  miles  southwest  from  the  rivers 
mouth. 

Fort  Hale,  New  Haven  Harbor,  about  27  miles  east,  is  the  nearest  work  of  defense. 

Money  statement, 

July  1, 1893,  balance  unexpended ^*?^-J? 

June  30,  18S4,  amount  exi>ended  daring  fiscal  year 5»  1^*  ^* 


July  1,  1894,  balance  unexpended. 


-  tfigitlzecJ  bY^-Ot3g-I£^^,^^;f 


^»^^^^T-r^Ty     TT  ^^-^^^ 


oCo.p^yo.LrH..B*.,«  *f..     TBng  53  8_ 


Coogle 


^mmBsmaBssseasssssssssssssssSm ^¥Wr.^ffRFBfi    U.  &.  AR2iiY. 
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Amount  (estimated)  required  for  completion  of  existing  project $3, 000. 00 

Amount  tliat  can  be  profitably  expende4l  in  fiscal  year  ending  June  30, 1896  3, 000. 00 
Submitted  in  compliance  witL  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  contract  for  improving  Saugatuck  Eiver,  Connecticut^  in  force  during  the  fiscal 

year  cntUng  June  SOj  1894, 


Karae  and  addre68  | 
of  coutractor.      i 


Bate  of 
contract. 


Snbjectof      ^^^^ 
ooDtract.  y^^ 


B.  B.  Seward,  Al-  i  Feb.  25, 1893  , 
bany.  N.  T.  . 


I 


Dredging. 


$0.27 


Remarks. 


Contract  completed  under  extension 
Nov.  10,  1S03.  Total  dredged,  16,(M2 
cubic  yards. 


COMMERCIAL  STATISTICS   FOR  THE   CALEKDAK   YEAR   1893. 

[Through  the  courtesy  of  Mr.  E.  M.  Lees,  Weatport,  Conn.] 

Arrivals  and  departures  of  vessels, 

[Draft,  6  to  11  feet;  tonnage,  100  to  SOD  tons.] 


Kind  of  veasels. 


Steamers 

Sailing  veasels . 
Barges 


Num- 
ber. 


28 


Number 

of  round 

trips. 


50 
112 
fiO 


Aggregate 

tonnage 
of  all  trips. 


15,000 
16,800 
12, 000 


Total. 


222 


43,800 


Freight  received  and  shipped  by  water. 


Chief  articles. 


Bec<npt8 : 
Coal. 


Lumber 

Miscellaneous  (not  otherwise  included)  . 


Total  receipts.. 

Shipments: 

Farm  prod nco... 


Total  shipments  . 


Tons. 


8,000 
3,800 

20.000 


12.000 
12,000 


No  new  lineA  of  transportation  have  been  established  since  July  1,  1893. 
Ko  statistics  were  received  for  the  year  1892^  and  the  annual  increase  or  decrease 
of  tonnage  can  not  therefore  be  determined. 


D  13. 

IMPEOVEMENT  OF  HAEBOR  AT  WILSONS  POINT,  CONNECTICUT. 

Wilsons  Point  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  about  IJ  miles  west  from  the  month  of  !N^orwalk  River  or  Har- 
bor, 

The  lower  half  of  the  harbor  is  about  half  a  mile  wide,  with  depth 
decreasing  from  16  fe«t  gradnally  to  6  feet  at  Wilsons  Point;  the  upper 
half  is  from  1,000  to  500  feet  wide,  with  depth  of  3  feet  or  less  at  low 
tide.  Hio  harbor  is  sheltered  by  the  mainland  and  by  Sheffield  Island 
(the  most  westerly  of  the  l^orwalk  I^xmds)  from  all  quarters  except 
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the  southwest;  it  is  partly  sheltered  from  the  southwest  by  Bell  Island, 
an  island  separated  from  the  mainland  by  a  marsh  and  narrow  creek. 

Wilsons  Point  Harbor  has  been  used  to  some  extent  for  many  years 
as  a  harbor  of  refuge  and  place  to  lie  up  for  the  night  by  fishing  boats 
and  oyster  steamers,  and  occasionally  by  barges  caught  out  in  storms. 

There  is  no  settlement  upon  the  shores  of  the  harbor,  except  a  col- 
lection of  summer  cottages  on  Bell  Island. 

A  few  years  ago  (i)robably  about  1880)  the  Danbury  and  Noi-walk 
Bailroad  Company  (now  a  branch  of  the  Housatonic  Eailroad  Com- 
pany) made  Wilsons  Point  their  terminus,  and  subsequently  the  Kew 
England  Terminal  Company  was* formed  to  construct  docks,  car  yards, 
and  coal  sheds,  and  to  operate  in  the  interest  of  the  Housatonic  Bail- 
road  and  ita connections.  A  large  dock  was  built  with  transfer  bridges, 
by  which  freight  cars  were  taken  on  board  steamers  and  freight  car- 
ried to  Kew  York  City  without  unloading  and  reloading. 

At  that  time  the  Housatonic  Eailroad  was  allied  to  the  New  York 
and  Few  England  Bailroad  system,  which  had  no  direct  access  to  New 
York  City  so  available  as  that  afforded  by  the  harbor  at  Wilsons  Point. 
Subsequently  (about  1892)  the  Housatonic  Bailroad  was  leased  by 
another  corporation,  the  Few  York,  New  Haven  and  Hartford  Bailroad, 
which  had  other  and  better  entrances  to  New  York  City,  and  the  termi- 
nal facilities  at  Wilsons  Point  have  been  very  little  used  since. 

PBOJECTS  FOB   ISIPBOVEMENT. 

March  3,  1888,  a  letter  was  sent  by  the  Hon.  William  P.  Frye,  U.  S. 
Senator,  to  the  Secretary  of  War,  asking  that  a  special  examination  of 
Norwalk  Harbor  be  made  with  reference  to  developing  business  which 
urgently  required  further  improvements.  This  letter  was  referred  to 
CoT.  D.  C.  Houston,  Corps  of  Engineers,  for  report.  His  report  (prints 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1889,  p.  709)  stated 
that  it  was  learned  that  the  business  referred  to  was  that  of  the  rail- 
road terminus  at  Wilsons  Point,  and  that  it  was  desired  that  the  United 
States  undertake  dredging  a  channel  16  feet  deep  and  300  feet  wide  up 
the  harbor  to  the  vicinity  of  the  railroad  wharves.  There  was  no 
money  available  for  a  detailed  examination  of  the  locality,  but  esti 
mates  for  dredging,  based  upon  recent  U.  S.  Coast  Survey  charts,  were 
made  as  follows: 

230,000  cubic  yards,  at  20  centa $46,000 

Contingencies,  15  per  cent 6, 900 

Total 52,900 

The  report  suggested  that  there  seemed  to  be  no  objection  to  extend- 
ing the  wharves  out  to  the  15-foot  curve,  which  would  obviate  the 
necessity  of  other  improvements. 

The  river  and  harbor  act  of  1888  made  appropriations  for  Norwalk 
B arbor,  Connecticut,  of  $28,000,  with  provision  as  follows: 

Twenty-five  thousand  dollars  of  which  shall  be  expended  in  dredg- 
ing and  deepening  the  channel  in  the  lower  harbor,  up  to  Wilsons 
Point. 

Under  this  appropriation  the  dredging  originally  desired  was  com- 
I)leted  in  1889,  205,586  cubic  yards  of  material  being  dredged,  which, 
with  a  considerable  amount  of  work  done  by  the  Terminal  Company, 
gave  a  channel  of  400  feet  width ;  and  no  further  appropriation  was 
asked  for. 

In  1890  $30,000  were  appropriated  for  this  harbor,  and  wjKreeroended 
in  1891-'92  in  widening  and  extending  the  channaKby^OOglC 
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Up  to  July  1,  1893,  the  channel  close  to  the  docks  had  been  dredged 
by  the  Terminal  Company  to  12  feet  deptli  at  mean  low  water;  outside 
this  the  channel  had  been  made  15  feet  deep  at  mean  low  water  to 
Long  Island  Sound,  and  700  feet  wide  with  an  additional  width  of  200 
feet  on  the  east  side  for  a  distance  of  750  feet  south  from  the  wharves; 
the  15-foot  channel  had  also  been  extended  northward  parallel  to  the 
wharves  and  75  feet  westward  from  them,  with  200  feet  width. 

A  sketch  of  the  harbor  at  Wilsons  Point  was  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1893,  p.  950. 

OPERATIONS  DURINO  THE  FISCAL  YEAR  ENDING  JTJNE>  30,  1894. 

l^othing  was  done. 

PRESENT    CONDITION   OF  IMPROVEMENT. 

The  channels,  as  above  described,  remain  in  good  condition. 

PROPOSED   OPERATIONS. 

The  improvement  of  this  harbor  is  completed  as  far  as  now  designed; 
no  further  work  is  projected  and  no  appropriation  is  required. 

Appropriations  for  improving  harbor  at  Wilsons  Point  have  been 
uiade,  as  follows: 


Application. 


Dredging  • 


Total. 


Date. 


Aug.  11. 1888 
Sept.  19, 1890 


Amoont. 


$25,000 
30,000 


55,000 


*Part  of  an  appropriation  of  $28,000  for  Norwalk  Harbor,  directe<l  by  the  appropriation  act  to  be 
expended  at  Wilsons  Point. 

Wilsons  Point  is  in  the  Falrfielcl  collection  district,  and  is  about  14  miles  south- 
west from  Bridgeport,  the  port  of  entry. 

Norwalk  light-house,  on  Sheffield  Island,  is  about  half  a  mile  south  of  the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long 
Island  Sound,  about  29  miles  southwest. 

Money  statement. 

July  1,  1893,  balance  unexpended $1, 323. 10 

July  1,  1894,  balance  unexpended 1, 323. 10 


COMMERCIAL   STATISTICS   FOR  THK   CALENDAR  YEAR   1893. 

[Through  courtesy  of  Mr.  £.  J.  Hill,  Norwalk,  Conn.] 

Arrirah  and  departures  of  vesbch. 

[Draft,  4  to  18  feet;  tonnage,  50  to  560  registered  net  tons.] 


Kind  of  vessels. 


Steamers  (including  oyster  steamers). 

Sailing  A'^essels 

Jlargeu 


Number 

of  rouufl 

trips. 


450 
18 


Total I  736 


Aggregate  tonnage  of  all  trips  not  ascertained.  Diaitized  bv  V^OOQ  IC 
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Freight  received  and  shipped  fty  water. 


Chief  articles.  Tons. 


Kci'cipts: 

Oil ;  ao.ooe 

Coal : I  45.5S3 

Mi8C('UaueouB  (not  otherwise  included) 1,000 

Total  receipts '  7«,55a 

ShipiufUts,  miscellaneous ',  1, 300 


Estimated  value  not  ascertained. 

No  new  lines  of  transportation  have  been  cstablislied  since  July  1,  1893. 

No  statistics  of  comnierco  of  this  harbor  have  been  received  since  1890,  when 
221,202  tons  were  reported.  The  local  conditions  have  very  much  changed  since 
1890,  and  theio  is  no  prospect  that  the  amount  of  business  in  the  harbor  will  again 
reach  the  iignres  for  that  year. 

D  14. 

IMPROVEMENT  OF  FIVE  MILE  RIVER  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Island  Soand, 
about  2  miles  Trest  of  the  mouth  of  Norwalk  Harbor,  Connecticut.  It  is 
about  one  mile  long  and  from  300  to  800  feet  wide.  About  three-quar- 
ters of  a  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the  mouth 
the  natural  low- water  depth  was  3  feet,  increasing  to  9  feet  at  a  poiut 
750  feet  out  into  the  sound.    The  mean  rise  ot  tide  is  about  7  feet. 

Since  1848  Five  Mile  Eiver  has  been  largely  engaged  in  oyster-grow- 
ing, and  in  this  business  now  employs  about  140  vessels. 

These  vessels  could  only  enter  or  leave  the  harbor  at  high  tide.  Con- 
sequently during  their  busy  season  they  were  obliged  to  lie  up  for  the 
night  at  other  and  less  convenient  harbors. 

PROJECT   FOR   IMPROVEMENT. 

By  act  of  Congress  approved  August  5, 1886,  a  survey  or  examina- 
tion of  this  harbor  was  ordered,  which  was  made  in  the  following  fall, 
and  re])orted  on  under  date  of  December  7,  1886.  (Report  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  p.  039.) 

In  this  report  a  project  for  improvement  was  proposed  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100  feet 
wide,  to  extend  up  the  harbor,  and  to  be  about  6,000  feet  long.  The  esti- 
mated cost  was  $25,000.  This  project  was  adopted  in  1888,  when  work 
under  it  was  ordered  by  the  appropriation  of  $5,000  made  bv  act  of  Con- 
gress of  August  11,  1888. 

Up  to  eluly  1,  1893,  52,938  cubic  yards  had  been  dredged  under  this 
project,  making  the  channel  about  2,450  feet  long,  60  feet  wide,  and  8 
feet  deep  at  mean  low  water. 

Harbor  lines  were  established  in  this  harbor  by  the  Secretarv  of  War, 
January  26,  1892. 

A  sketch  of  this  harbor  and  vicinity  from  U.  S.  Coast  and  Geodetic 
Survey  charts  was  printed  in  the  Annual  Report  of  the  Chief  of  Eugi- 
neers  for  1889,  p.  70S. 

OPERATIONS  DURING   THE  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  fiscal  year  a  contract  for  dredging  was  in 
force,  entered  into  with  Alonzo  J.  Beardsley,  October  10,  1892,  for 
removing  about  30,000  cubic  yards  of  material  at  14^  cents  i>er  cubic 
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yard*  Under  extension  of  this  contract  to  October  31,  1893,  dredging 
was  begun  September  9  and  completed  October  20, 1893,  30,00  J  cubic 
yards  of  sand  and  mud  having  been  removed. 

The  channel  of  8  feet  depth  at  mean  low  tide  with  width  of  60  feet 
was  extended  1,130  feet  farther  upstream. 

After  completion  of  the  contract  certain  parties  owning  docks  on  the 
east  side  of  the  river  took  prompt  advantage  of  the  improvement  by 
themselves  dredging  to  connect  their  docks  with  deep  water. 

PRESENT  CONDITION  OF    IMPROVEMENT. 

Under  the  existing  project  the  channel  has  been  dredged  fi:om  deep 
water  in  Long  Island  Sound,  about  3,580  feet  up  the  harbor,  with  width 
of  60  feet  and  depth  of  8  feet  at  mean  low  water.  It  retains  its  depth 
fairly  well,  the  only  shoaling  reported  being  a  slight  falling  in  of  the 
banks. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed  to  widen  and  extend  the 
channel  as  i>rovided  for  m  the  project  for  improvement. 

REVISED  ESTIMATE   OF   COST   OF   COMPLETION   OF   PROJECT. 

The  original  estimate  of  the  cost  of  this  improvement  was  $25,000, 
which  was  intended  to  cover  dredging  about  220,000  cubic  yards  of 
mttd,  at  10  cents  per  yard,  with  15  per  cent  added  for  contingencies, 
supervision,  etc.  The  number  of  yards,  computed  from  U.  S.  Coast 
Survey  charts,  and  from  obseryations  made  during  preliminary  exam- 
ination, was  fairly  accurate.  The  price,  based  upon  the  current  prices 
of  works  in  that  vicinity,  let  by  contract  in  1886,  was  too  low.  The  cur- 
rent prices  for  that  year  were  lower  than  they  have  been  since,  as 
appears  froui  the  following  table  of  prices  for  work  in  that  vicinity: 

Prices  per  cubic  yard  for  dredging  in  the  years  named. 


1887. 


1891. 


1893. 


Bridgeport  Harbor 

Black  Rock  Harbor 

jN'orwalk  Harbor 

Five  Mile  lliver  Harbor 
Stamford  Harbor 


Cents. 
5.9 
9 

Hi 
Notbeimn. 
15.7 


Cents. 


Genu. 
14.6 
14.6 

u.a 

]4.6 
20 


Cents. 

No  work. 
14.5 
164 


^Contract  was  per  hoar,  bnt  cost  was  17  cents  i)er  yard.    Bridgeport  prices  for  1889  and  1891  should 
not  be  used  in  comparison,  as  the  character  of  work  was  not  the  same  as  in  1887  and  1898. 

Up  to  the  present  time  82,938  cubic  yards  have  been  dredged  from 
Five  MileEiver  Harbor  at  an  actual  cost  of  $12,725,  being  15.3  cents  per 
cubic  yard,  and  there  remains  to  complete  the  project,  as  nearly  as  can 
be  estimated,  160,000  yards  to  dredge,  which,  at  the  same  rate,  and 
allowing  15  per  cent  for  contingencies  and  supervision,  would  cost 
ji 28,152.  If  appropriations  are  made  in  amounts  of  about  $5,000  each, 
as  they  have  been  heretofore,  the  expense  of  maintenance  would  some- 
what increase  as  the  channel  becomes  longer,  and  it  is  not  safe  now  to 
put  the  cost  of  completion,  including  maintenance  during  progress  of 
the  work,  at  less  than  $30,000. 
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It  is  manifest  that  the  work  projected  cannot  be  completed  with  the 
balauce  of  the  original  estimate,  $10,000.  If  the  prices  which  have  been 
current  since  1887  could  have  been  foreseen,  and  it*  sufficient  allowance 
had  been  made  for  additional  dredging  to  maintain  the  channel  autil 
completion,  the  original  estimate  should  have  provided  for : 

Dredging  255,000  cubic  yards,  at  15,3  cents $39,015 

Contingencies  and  supervision,  about  15  per  cent 5, 985 

Total  estiniJited  cost 45,000 

With  approval  of  the  Chief  of  Engineers,  therefore,  the  estimate  for 
completion  is  herein  changed  to  $30,000,  and  the  estimated  coat  from 
the  beginning,  as  revised  in  1894,  is  put  at  $45,000. 

Appropriations  for  improving  harbor  at  Five  Mile  Kiver,  Connecti- 
cut, have  been  made  as  follows : 


Application. 


Dato. 


Dredging Aug.  11, 1888 

1)0 Sept.  19, 189(> 

Do July  13.1892 

Total 


AmottSt 


95.IKV 
5.0JO 
5,U09 


I 


15,000 


Five  Mile  River  is  in  the  Fairfield  collection  district  and  is  about  13  miles  west  of 
Bridgeport,  tlie  port  of  entry. 

The  nearest  light-house  is  on  Sheffield  Island,  nearly  2  uiiles  from  the  mouth  of 
the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  at  the  head  of  Long  Island  Soand, 
27  miles  southwest. 

Money  statement. 

July  1, 1893,  balance  unexpended $5, 028. 58 

June  30, 1894,  amount  expended  during  fiscal  year 4, 6&4. 43 


July  1, 1894,  balance  unexpended  . 


334.15 


{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amountthatcan  be  profitably  expendedinfiscalyearendingJunedO,  1896    10,  OOO.OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  contract  fw  improving  harbor  of  Five  Mile  River  j  Connecticut^  in  force  durinf 
ike  fiscal  year  ending  June  SO,  1894, 


Name  and  address  of     Dat«  of  con- 


contractor. 


tract. 


Alonzo  J.    Beardsley,  |  Oct.  10, 1892 
Bridgeport,  Conn. 


Subject  of  con- 
tract. 


Dredging. 


Price    ! 
per  cubic  i 
yard. 


Remaxka. 


$0. 14|  I  Contract  completed  under  extension 
I      Oct.  20,  1803;    amount    removed, 
80,000  cubic  yards. 


COMMERCIAL   STATISTICS   FOR  CALENDAR   YEAR   1893. 

Commercial  statistics  have  been  asked  for,  but  up  to  date  of  this  report  have  not 
been  received. 
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D  15. 
IMPROVEMENT  OF  STAMFORD  HARBOR.  CONNECTICUT. 

This  hai'bor  is  011  the  north  shore  of  Long  Island  Sound,  about  6 
miles  east  of  the  New  York  State  line.  The  harbor  consists  of  a  bay 
about  a  mile  long  and  a  mile  broad,  at  the  head  of  which  two  channels 
extend  up  nearly  a  mile  toward  the  middle  of  the  city.  The  west  branch 
is  the  mouth  of  Mill  River,  a  small  stream  dammed  at  Oliver  street 
bridge,  the  head  of  the  harbor;  the  original  low- water  depth  for  a  mile 
below  the  bridge  was  from  1  to  3  feet  in  a  crooked  channel,  and  the 
7-foot  curve  in  the  bay  was  about  7,600  feet  below  the  bridge;  all  the 
wharves  are  in  the  upper  half  of  this  distance.  The  east  branch  was 
originally  a  crooked  stream  running  through  salt  marshes;  it  was 
straightened  and  deepened  by  private  enterprise,  and  was  known  as 
the  ''canal.^'  Though  nominally  under  control  of  the  corporation  which 
deepened  it,  the  east  branch  has  been  for  a  long  time  practically,  and 
recently  has  been  formally,  opened  to  free  public  use.  In  1892  it  had 
an  available  depth  of  6i  feet  at  mean  low  water,  with  width  of  about 
60  feet  nearly  to  its  head. 

The  mean  rise  of  tide  in  Stamford  Harbor  is  about  7.9  feet. 

PBOJEOTS  FOR  IMPROVEMENT. 

By  act  of  March  2,  1829,  Congress  appropriated  $100  for  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improve- 
ment. The  survey  was  made  by  Capt.  Hartmann  Bache,  U.  S.  engi- 
neers, in  1829.  In  his  report  on  the  same,  dated  May  JO,  1830,  Capt. 
Bache  recommended  excavating  the  channel  (proi)osing  to  build  a 
steam  dredge  for  the  purpose),  the  cost  being  estimated  as  follows: 

For  a  channel  12  feet  deep  at  ordinary  high  water  (about  4  feet  at  mean 

low  water)., $13,250.00 

For  a  channel  10  feet  deep  at  ordinary  high  water 11, 035. 20 

No  money  was  appropriated  for  carry^-^g  out  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12, 1883  (printed  in  Senate  Ex.  Doc.  No.  60,  Forty-eighth 
Congress,  first  session ;  also  in  Annual  Eeport  of  the  Chief  of  Engineers 
for  1884,  parti,  p.  672),  Lieut.  Col.  McFarland,  Corps  of  Engineers,  sub- 
mitted a  project  for  dredging  a  channel  80  feet  wide  and  5  feet  deep  at 
mean  low  water  from  deep  water  in  the  bay  up  the  west  branch  of  the 
harbor  to  Oliver  street  bridge,  estimated  to  cost  as  follows : 

Dredging  80,000  cubic  yards  of  mud,  at  20  cents $16, 000 

Contingencies 4, 000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  the  work  under  this  project  was  approved  by  the 
Secretary  of  War  August  30,  1886,  after  the  first  appropriation  for 
improving  the  harbor  had  been  made,  and  in  December,  1891,  after  appro- 
priations equal  to  the  estimated  cost  of  the  work  had  been  made  and 
expended,  the  project  was  considered  practically  completed.  The  chan- 
nel of  the  west  branch  had  been  made  5  feet  deep  at  mean  low  water 
and  about  80  feet  wide  up  to  within  l,000feetof  the  head  of  the  harbor. 
Near  the  head  of  the  harbor  the  width  was  from  50  to  70  feet;  at  the 
bends  of  the  channel  the  width  had  been  made  fro^g.JLOp^|;^{J^()^iM|t^ 
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Under  the  river  and  harbor  act  approved  September  19, 1890,  a  sur- 
vey of  Stamford  Harbor  was  made,  the  report  on  which,  dated  Sep 
tember  16,  1891,  was  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  Part  I,  p.  849  et  aeq.  This  report  presents  a  proj- 
ect for  enlarging  the  channel  of  the  west  branch  of  the  harbor  to 
accommodate  the  growing  commerce  of  Stamford,  and  estimates  wece 
submitted  as  follows : 

Dredgiug  to  mako  the  channel  150  feet  Tvido  and  7  feet  deep  at 

mean  low  water :  190,000  cubic  yards,  at  21  cents $39, 900 

Contingencies  and  supervision,  about 6, 100 

$46,000 

Dredging  to  make  the  basin  between  harbor  lines  at  the  head  of  the 

harbor  7  feet  deep :  150,000  cubic  yards,  at  28  cents 42, 000 

Contingencies  and  supervision,  about 7,000 

49,000 

Total  estimated  cost 95,008 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $15,000  for 
improving  harbor  at  Stamford,  Conn.,  with  proviso  that  not  less  than 
one-half  the  sum  shoald  be  expended  on  the  east  branch.  This  appro- 
priation was  evidently  based  upon  the  survey  of  1890-^91,  which  was 
before  Congress  at  the  time,  and  also  upon  a  desired  improvement  of  the 
east  branch,  which  had  not  been  asked  for  at  the  time  when  the  survey 
was  made.  Therefore  the  east  branch  was  surveyed  and  a  project  sub- 
mitted for  making  the  channel  0  feet  deep  at  mean  low  water,  to  be  100 
feet  wide  for  a  length  of  8,535  feet,  and  50  feet  wide  for  about  1,200  feet 
to  the  head  of  navigation,  by  dredging  and  removing  rocks  and  bowl- 
ders, at  an  estimated  cost  of  $28,500.  The  plans  for  improvement  of 
both  branches  were  adopted,  and  the  project  of  1892  now  consists  of: 

Dredging  to  mako  the  channel  in  Ihe  west  branch  1<50  feet  wide  and  7  feet 
deep  at  mean  low  water :  100,000  cubic  yards,  at  21  cents $39. 900 

Dredging  to  mako  the  basin  between  harbor  lines  at  tho  head  of  the  west 

branch  7  feet  deep  at  mean  low  water:  150,000  cubic  yards,  at  28  cants. . .     42,000 

Dredging  to  mako  the  channel  in  the  east  branch  9  feet  deep  at  mean  low 
water,  100  feet  wide  to  the  steamboat  wharf,  a  distance  of  about  8,535  feet, 
and  50  feet  wide  for  1,200  feet  farther :  160,000  cubic  yards,  at  16  cents ... .     25, 600 

Contingencies,  inspection,  etc. ,  estimated  at 16, 000 

Total  estimated  cost  of  project  of  1892  from  beginning 123, 500 

July  1,1893,  the  channel  of  the  west  branch,  dredged  under  the  com 
pleted  project  of  1883,  was  in  fair  condition,  the  only  shoals  of  less  than 
5  feet  depth  being  in  places  where  the  side  banks  had  fallen  in.  Under 
the  project  of  1892,  up  to  the  same  date,  20,877  cubic  yards  of  sand  and 
mud  had  been  dredged  from  the  east  branch,  making  a  channel  9  feet 
deep  at  mean  low  water  and  00  feet  wide  up  to  "  Turn-up  Eock,'-  a  dis- 
tance of  about  1,G00  feet,  and  dredging  was  in  progress. 

Harbor  lines  were  established  in  the  west  branch  of  this  harbor  by 
action  of  the  Secretary  of  War,  dated  February  28,  1890. 

A  sketch  of  the  entire  harbor  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  p.  956. 

OPERATIONS   DURING   THE.  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  beginning  of  tho  year  dredging  was  in  progress  under  an 
off'er  of  the  Hartford  Dredging  Company,  to  do  the  work  at  the  rate  of 
1()J  cents  per  cubic  yard.  This  work  was  completed  October  24, 1893, 
the  dredge  having  removed  40,629  cubic  yards  during  the  fiscal  year, 
of  which  34,289  cubic  yards  were  applied  to  extending  the  channel  of 
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the  cast  branch  and  0,340  cubic  yards  to  removing  two  small  shoals  in 
the  west  branch. 

The  total  amount  dredged  under  this  accepted  offer  of  the  Hartford 
Dredging  Company  was  01,500  cubic  yards.  The  channel  of  the  east 
branch  was  made  9  feet  deep  at  mean  low  water  up  to  Hoyts  Dock,  a 
distance  of  4,100  feet;  thence  to  the  Steamboat  Dock  there  was  already 
over  8  feet  depth  and  the  channel  was  widened  about  20  feet  on  the 
east  bank;  above  the  steamboat  dock  the  channel  was  made  from  40  to 
CO  feet  wide  and  8  feet  deep.  From  the  west  branch  two  shoals  were 
removed  at  the  bends  above  and  below  Cooks  Point  to  restore  the 
depth  of  5  feet  at  mean  low  water! 

Drilling  and  blasting  rocks  by  hired  labor  under  authority  of  the. 
Chief  of  Engineers  was  resorted  to  in  order  to  remove  from  the  chan- 
nel of  the  east  branch  several  large  bowlders  and  ledges  which  the 
dredge  was  unable  to  move.  Under  authority  of  the  Chief  of  Engi- 
neers the  dredge  was  hired  at  a  rate  of  $9  per  hour  to  remove  these 
blasted  rocks  and  several  smaller  ones  of  over  one-fourth  cubic  yard, 
which  could  be  taken  up  without  blasting.  Thirty-five  bowlders  of 
over  one- fourth  cubic  yard  each  were  taken  up  by  the  dredge  alone; 
they  contained  in  aggregate  26.9  cubic  yards  and  their  removal  cost 
$151.35,  being  an  average  cost  of  $5.63  per  cubic  yard.  Sixteen  larger 
rocks  were  drilled  and  blasted  and  subsequently  taken  up  by  the 
dredge,  either  wholly  or  to  over  9  feet  depth;  the  estimated  amount  of 
rock  removed  was  178  cubic  yards  in  place;  the  actual  amount  taken 
up  by  the  dredge,  including  small  fragments  and  sand,  was  612  cubic 
yards,  scow  measurement.  The  cost  of  drilling  and  blasting  was  $4.04 
I)er  cubic  yard  in  place,  and  the  cost  of  dredging  and  removing  was 
$4.68. 

This  work  was  completed  Kovember  8,  1893. 

In  May,  1894,  it  was  reported  that  there  were  certain  rocks  near  the 
edge  of  the  60-foot  channel,  which  were  dangerous  at  high  tide,  it  being 
difficult  to  keep  a  boat  in  so  narrow  a  channel.  An  examination  showed 
that  they  could  be  removed  without  great  expense,  and  the  Chief  of 
Engineers  authorized  the  application  on  the  available  funds  to  this 
work  by  hired  labor,  that  method  being  most  economical  and  advan- 
tageous to  the  Government.  Arrangements  have  been  made  under 
wliich  this  will  be  done  early  in  the  next  fiscal  year. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  channel  of  the  west  branch  is  5  feet  deep  at  mean  low  water  and 
80  feet  wide  or  more  up  to  within  1,000  feet  of  its  head,  for  which  dis- 
tance the  width  is  from  50  to  80  feet,  as  made  under  the  completed  proj- 
ect of  1886.  The  only  work  done  in  the  west  branch  under  the  exist- 
ing project  of  1892  was  the  removal  of  two  small  shoals  in  1893. 

The  channel  of  the  east  branch  is  60  feet  wide  and  9  feet  deep  at 
mean  low  water  up  to  Hoyts  Dock;  thence  to  the  Steamboat  Dock  it 
is  60  feet  wide  with  depths  from  8  to  9  feet;  thence  to  the  head  of  navi- 
gation it  is  40  to  60  feet  wide  and  8  feet  deep, 

PROPOSED   OPERATIONS. 

It  is  proposed  to  expend  future  appropriations  in  making  and  main 
taining  the  dredged  channels  in  both  branches  of  this  harbor  as  pro- 
vided by  the  existing  project.  The  estimated  cost  of  completion  is 
$108,500,  of  which  about  $15,500  is  estimated  for  completion  of  work 
upon  the  east  branch  and  $93,000  for  completion^oi^'Jl^e^v^/^gl^^^em- 
plated  in  the  west  branch.  o 
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Appropriations  for  improving  Stamford  Harbor,  Connecticut,  have 
been  made  as  follows : 


Application. 


Snrvoy 

^o 

Dredging,  weat  branch. 


Do. 


Drwlging,  east  branch » $13,800? 

Dredging,  west  branch $1,200) 


Total. 


Date. 


Mar.    2,1829 
Aug.   2,1882' 
Aug.   5,1886  1 
Aug.  11, 1888 
Sep.   19,1890- 

July  13, 1892 


$100 

350 

10.000 

5.U(I0 

5,0U0 

•15,000 


35,450 


*  The  only  appropriation  made  nnder  the  existing  project  of  1892. 


Stamford  Harbor  is  in  tho  Fairfield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry.  There  is  a  light-house  on  tho  middle  ground  at  the  harbor  entranre. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  20  miles  to  the  south- 
west. 

Money  statement 

July  1,  1893,  balance  unexpended $14,0M.94 

June  ZOy  1894,  amount  expended  during  fiscal  year 13, 368. 65 

July  1,  1894,  balance  unexpended 


726.29 


V 


Amount  (estimated)  required  for  completion  of  existing  project 108,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS  FOR  THR   CALENDAR  YEAR 

FOR  THE   WEST  BRANCH. 

[Through  courtesy  of  Mr.  W.  D.  Smith,  Stamford,  Conn.] 

Arrivals  and  departures  of  vessels, 

[Draft  4  to  15  feet;  tonnage  10  to  450  tons.] 


Stoamors 

Sailing  vcshoIs- 
liargcs 


Kind  of  vessels. 


I 


Total. 


Number 

of  ruiuHi 

tri(>». 

IriO 

400 
200 

15 


Aggrcgato  tonnage  of  all  trips  not  ascertained. 

Freight  received  and  shipped  by  water. 


Chief  articles. 


Ton:!. 


Rerolpta: 
Coal 


KMitmated 
value. 


22,000  '        $110,000 

Lnmberand  baryU 23.000  I  45.  o<«0 

MiHcellaneous ". |      16.000  14O.OU0 


Total 

ShipmcntH — none  reported. 


61,000  I 


295.000 


No  new  lino  of  transportation  has  been  established  since  July  l»il89SLp.^.p, 
***"  everywhere  else,  business  was  below  the  average  last  year."^^^^^^*^^ 
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FOR  THE  EAST  BRANCH. 
[Through  oonrtesy  of  Messrs.  Getman  &  Jadd,  Stamford,  Conn.] 
Arrivals  and  departures  oj^  vessels, 
[Draft,  5  to  13  feet;  tonnage,  40  to  613  tons.] 


Kind  of  vessels. 


Nnniber 

of  rouiul 

trips. 


Steamers 

SailiDg  vessels  . 
Barges 

Total 


1,325 
81 
178 


1,584 


Aggregate  tonnage  of  all  trips  not  aacertained. 

Freight  received  and  shipped  by  water. 


Chief  articles. 


T«T»»      1    jEstimated 
^^°*-  value. 


54,126  $228,201.00 
12,952  121,279.46 
73, 728  I  4, 748, 993. 00 


Receipts : 

Coal  and  wood 

Lumber  and  building  materials 

Miscellaneous  (not  otherwise  included) 

Total  receipts 140,806  |  5,098,473.46 

Shipments,  miscellaneous 31,533     1,193,120.35 

No  new  lines  of  transportation  have  been  established  since  Jnly  1,  1893. 

The  total  amount  of  freight  reported  for  the  West  Branch  (61,000  tons)  is  93,607 
tons  less  than  reported  for  1892. 

The  total  amount  reported  for  the  East  Branch  (172^339  tons)  is  17,732  tons  greater 
than  reported  for  1892. 


D  i6. 


IMPROVEMENT  OF  HARBOR  AT  COS  COB  AND  MIANUS  RIVER,  CONNEC- 
TICUT. 

This  harbor  is  a  tidal  inlet  extending  about  2  miles  northwardly  from 
Liong  Island  Sound  at  a  point  4  miles  east  of  the  New  York  State  line.  It 
Lasa  high-water  width  of  from  800  to  2,000feet,butthe  low- water  channel 
is  narrow  and  bounded  by  mud  flats.  At  low  tide  there  is  an  available 
depth  of  7  feet,  with  width  of  about  200  feet  for  the  first  half  mile,  the 
depth  above  gradually  decreasing  to  almost  zero  at  the  head  of  the 
harbor. 

Mianus  is  a  small  settlement  at  the  north  end  of  the  inlet;  about 
three-quarters  of  a  mile  below,  the  stream  is  crossed  by  the  drawbridge 
of  the  New  York,  New  Haven  and  Hartford  Railroad,  which  has  stations 
known  as  Riverside  and  Cos  Cob,  on  the  east  and  west  banks,  respec- 
tively. The  commerce  of  the  harbor  is  practically  confined  to  the  sup- 
plies of  the  communities  living  along  its  shores.  At  Cos  Cob,  above 
the  railroad  bridge,  is  a  shipyard,  where  a  considerable  number  of  small 
boats  are  repaired  and  some  built;  at  Riverside,  below  the  bridge, 
are  the  houses  and  docks  of  the  Riverside  Yacht  Club. 

The  mean  rise  of  tide  is  about  7*  feet.  r^r^r^r^]r> 
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PROJECT  FOR  IMPROVEMENT. 

By  a<;t  of  Congress  approved  September  19, 1890,  a  preliminary  exam- 
ination and  survey  of  this  Larbor  were  ordered.  Tlie  report  on  the  sur- 
vey, dated  July  31, 1891,  and  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1891,  Part  I,  p.  855,  contains  plan  and  estimates  for 
improvement,  to  make  by  dredging  a  channel  of  G  feet  depth  at  mean 
low  water,  150  feet  wide  up  to  the  railroad  bridge,  and  100  feet  wide 
tlienceto  Mianus,  at  cost,  as  follows: 

DredKing  160,000  cubic  yards,  at  20  cents $32,000 

Contingencies 4,000 

Total 36,000 

This  project  was  adopted  by  approval  of  the  Secretary  of  War,  datx-d 
July  21,  1892,  after  the  first  appropriation  for  the  improvement  had 
been  made. 

Ui)  to  July  1, 1893,  23,953  cubic  yards  had  been  dredged  from  the 
channel  making  it  7  feet  deep  at  mean  low  water  up  to  the  railroad 
bridge,  with  widths  of  75  to  100  feet,  under  a  contract  not  quite  com- 
pleted. 

A  sketch  of  this  harbor  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  p.  058. 

OPEBATIOTJS  DURING  THE  FISCAL   YEAB  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con 
tract  with  Alonzo  J.  Beardsley,  dated  October  10,  1892,  for  dredging 
ing  about  40,000  cubic  yards  of  material  at  15  cents  per  cubic  yartl 
Work  was  continued  until  August  7,  when  the  contract  was  completed. 
The  amount  dredged  during  the  fiscal  year  was  16,047  cubic  yards. 

The  total  amount  dredged  under  the  contract  was  40,000  cubic  yards 
of  material,  nearly  all  mud.  The  channel  from  the  6-foot  curve  to  tbe 
railroad  bridge  was  completed,  being  made  the  full  width  of  150  feet 
The  depth  actually  made  was  from  7  to  7^  feet,  to  allow  for  tilling  iu 
from  the  adjacent  flats  which  are  of  very  soft  mud. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  channel  is  150  feet  wide  and  0  feet  deep  up  to  the  railroad 
bridge,  the  work  above  described  being  the  first  Government  improve 
ment  made  in  this  river. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed  to  continue  dredging  in 
accordance  with  the  approved  project. 

The  only  appropriation  made  for  this  improvement  is  that  of  $7,000, 
riade  by  the  river  and  harbor  act  of  July  13,  1892,  expended  as  abore 
described. 

Cor  Cob  Harbor  and  Mianns  River  aro  in  the  coUection  district  of  Fairfiehl,  Conn.. 
of  which  Bridgeport  is  the  port  of  entry.  ITio  nearest  light-house  is  on  Great  Cap- 
tains Island,  abont  2  miles  southwest  from  the  harbor  entrance.  Fort  SohnyltT. 
Throgs  Neck,  New  York,  18  miles  to  the  southwest,  is  the  nearest  work  of  defense. 

Motley  statement. 

.Tnly  1,  1893,  balance  unexpended ^^'5 

Juno  30,  1894,  amount  expended  during  fiscal  year (>,  l4Lw 

July  1.  1894,  balance  unexpended CigltrzedbyV^Cragl^JiLS 
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{Amount  (estimated)  required  for  completioa  of  oxiatiug  project $29, 000. 00 
Amoun  t  that  cau  be  protitably  expended  in  fiscal  year  endiQ^rjuQo  30, 1896    20, 000. 00 
Submitted  in  compliance  \?ith  reoulrements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893 


Abstract  of  contract  for   improving   harbor  at  Cos  Cob  and  Mianus   Hirer ,  Conneciir 
cut,  itt  force  during  the  fiscal  year  ending  June  SOy  1S94. 


Xamo  an<l  address  of 
contractor. 

Date  of 
^    contract. 

Subject  of 
contract. 

Price  per 
cubic 
yard. 

lU^marks. 

Alonzo  J.   BGardHlej|% 
Bridgeport-,  Conn. 

Oct.  10,  1802. 

Dredging 

$0.15 

Contract  completed  August?,  1893; 
amount    removed,     4U,00U    cubic 
yards. 

COMMERCIAL  STATISTICS  -FOR   CALENDAR   YEAR    1893. 

Commercial  statistics  liave  been  asked  for,  but  up  to  date  of  this  report  have  not 
been  received. 


D  17. 
IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  liarbor  consists  of  the  lower  part  of  tlie  Byram  Elver  and  a 
bay  at  its  mouth  opening  into  Long  Island  Sound.  The  river,  for 
about  15  miles  from  its  mouth,  forms  the  boundary  line  between  the 
States  of  New  York  and  Connecticut.  It  was  formerly  navigable  to 
within  a  few  hundred  feet  of  the  bridge  at  Port  Chester,  a  little  more 
than  a  mile  above  the  mouth. 

Before  improvement  the  available  depth  up  to  the  wharves  was 
about  1  foot  at  mean  low  water. 

The  mean  rise  of  tide  is  7.4  feet. 

PROJECTS  FOR   IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment, based  on  it,  was  submitted  and  adopted.  The  project  provided 
for  the  removal  of  two  rocks — Sunken  Rock,  at  the  entrance  to  the 
bay,  with  5.7  feet  low-water  depth,  to  be  removed  to  11  feet,  and  Salt 
Eock,  about  1,000  feet  above  the  mouth  of  the  river,  partly  bare  at 
low  water,  to  be  removed  to  9  feet  depth ;  it  also  provided  for  a  break- 
water 400  feet  long  at  Byram  Point.  The  estimated  cost  was  as  fol- 
lows : 

Sunken  Rock,  1,474.5  cubic  yards,  at  $40 f;58, 980 

S.ilt  Rock,  316.3  cubic  yards,  $40 12, 652 

Breakwater  at  Bjrram  Point • 25, 000 

Total 96,632 

Under  this  project  Salt  Rock  was  removed  in  1873.  No  further  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under 
the  appropriation  of  August  2,  1882,  and  a  project  for  expending  the 
funds  available  in  1884  (about  $16,000)  was  submitted  and  approved. 
It  provided  for  making  a  channel  from  GO  to  100  feet  wide  and  2  J  feet 
deep  at  mean  low  wat^r  from  the  bay  to  the  vicinity  of  the  ^Fv|gK^9't 
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Port  Chester.  The  channel  was  completed  to  within  150  feet  of  the 
bridge  in  May,  1885, 

In  1886,  9,232  cubic  yards  of  sand  and  gravel  were  dredged, 
straightening  the  channel  and  removing  small  lumps  and  irregulari- 
ties. Under  the  appropriation  of  $5,000,  made  in  1888,  the  project 
was  modified  to  omit  the  removal  of  Sunken  Rock  and  to  change  the 
location  of  the  proposed  breakwater,  making  it  extend  from  Sunken 
Rock  toward  the  shore.  Sunken  Rock  was  dangerous  only  because  it 
was  submerged,  and  was  at  the  side  of  the  channel;  the  channel  width 
at  the  rock  was  ample.  A  breakwater,  with  the  end  on  the  rock  ris- 
ing some  distance  above  high  water,  would  serve  as  a  beacon,  and 
would  be  an  aid  instead  of  a  danger  to  navigation,  besides  affording 
more  shelter  than  the  originally  proposed  breakwater;  thus  it  would 
take  the  place  both  of  the  breakwater  and  of  the  removal  of  Sunken 
Rock,  together  estimated  to  cost  $83,980.  On  account  of  this  modifi- 
cation, in  the  Annual  Report  of  the  Chief  of  Engineers  for  1890,  the 
estimated  cost  for  completion  of  project  was  reduced  from  $64,632  to 
$25,000. 

Up  to  July  1,  1893,  Salt  Rock  had  been  removed,  a  channel  2J  feet 
deep  at  mean  low  water  had  been  dredged  up  to  the  Port  Chester 
Highway  bridge,  and  the  breakwater  between  Byram  Point  and 
Sunken  Rock  had  been  built  to  a  length  of  783  feet,  but  not  to  full 
cross  section. 

A  sketch  of  P^ort  Chester  Harbor  from  Salt  Rock  to  Long  Island 
Sound  was  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  p.  716. 

OPERATIONS  DURINa   THE   FISCAL  YEAR  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
with  Humphrey  Toomey,  dated  October  7,  1892,  for  extending  and 
enlarging  the  breakwater  at  Byram  Point,  by  furnishing  and  placing 
about  3,500  tons  of  riprap,  at  the  rate  of  $1.24  per  ton.  Work  was 
continued  until  August  5,  when  the  contract  was  completed.  During 
the  fiscal  year  1,529  tons  of  stone  were  plaoed,  of  which  452  tons  were 
used  in  buihling  72  linear  feet  of  shoreward  extension  of  the  break- 
water and  1,077  tons  were  used  in  enlarging  work  previously  built. 

The  total  amount  of  stone  delivered  under  the  contract  was  3,514 
tons;  the  breakwater  was  extended  shoreward  to  high-water  mark  on 
the  rocks  on  Byram  Point,  building  270  linear  feet  of  wall,  and  578 
linear  feet  of  the  previously  built  work  was  enlarged. 

At  a  point  110  feet  from  the  shore  end  a  gap  30  feet  wide  at  bottom 
was  left  in  the  wall,  to  allow  small  boats  to  pass  through  at  high 
water;  the  bottom  at  this  point  runs  bare  at  low  tide. 

PRESENT   CONDITION    OF   IMPROVEMENT. 

Salt  Kock  has  been  removed  to  a  depth  of  9  feet  at  mean  low  water. 
The  breakwater  has  been  built  from  Sunken  Bock  to  high- water  mark 
on  the  rocks  at  Byram  Point;  its  total  length  on.  top  is  855  feet,  the 
length  over  all,  including  the  gaj)  and  end  slopes,  being  about  900  feet 

An  available  channel  of  2J  feet  depth  at  mean  low  water  has  been 
dredged  to  a  point  150  feet  below  the  bridge;  thence  to  the  bridge  the 
width  is  25  feet.  In  front  of  the  wharves,  where  vessels  he  aground 
at  low  tide,  the  bottom  has  been  leveled  as  nearly  as  practicable. 
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With  future  appropriations  it  is  proposed  to  complete  the  break- 
water on  Byram  Point  and  to  maintain,  and  if  necessary  to  enlarge, 
the  river  channel. 

Appropriations  for  improving  Port  Chester  Harbor,  New  York,  have 
been  made  as  follows : 


Application. 


ReinoviDg  Salt  Kock 

Dredging  in  B3'rRm  River  and  Bay  . 
Breakwater ! . . 

l)o 

Do 


Total. 


Date. 


I  Amount 


June  10, 1872 
Aug.  2,1882 
Aug.  11, 1888 
Sept.  19^890 
July  13, 1892 


$12,000 
15.000 
5,000 
5,000 
5,000 


42,000 


Port  Chester  Harbor  is  in  the  collection  district  of  New  York. 

The  nearest  light-house  is  on  Great  Captains  Island,  If  miles  east  of  the  moath  of 
the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  15  miles  south- 
west. 

Money  statement. 

July  1, 1893,  balance  unexpended $4,  327. 24 

Juiie  30, 1894,  amount  expended  during  fiscal  year 4, 102.98 


July  1, 1894,  balance  unexpended  , 


224.26 


{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  contract  for  improving  Port  Chester  Harbor f  New  York,  in  force  during  the 
fiscal  year  ending  June  SO,  1894, 


Name  and  address 
of  contractor. 


Date  of  con- 
tract. 


Hiunphrey  Tooniey, 
Guilford,  Conn. 


Oct.  7,  1892 


Subject  of  contract. 


Delivering  and  placing 
riprap  and  extending 
and  enlarging  break- 
water. 


Price  per 
groHS  ton 

riprap 

delivere<l 

and 

placed. 


$1.24 


Remarks. 


Contract  completed  Aug.  5, 
1893 ;  3, 514  tons  of  riprap 
delivered  and  placea  in 
the  breakwater. 
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Arrivals  and  departures  of  vessels, 
[Draft,  5  to  10  feet;  tonnage,  25  to  400  tons.] 


Kind  of  vessels. 


Steamers 

Sailing  vessels  . 
Barges 


Total. 


Number  j  Aggregate 

of  round  I  tonnage  of 

trips.    I    all  trips. 


575  58,500 

390  28,000 

410  I  130.000 


1, 375  216, 500 

DiaitikdhvV^OQglC 
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Freight  received  and  shipped  by  water. 


Chief  articlea. 

i»»»- 1^^.:!*" 

Receipts : 

Con  1.  iron  Inmlwr.  Rt4>Ti<*  ImiWl^rH' Tnat6ri&1  t,t.^..t..^-   -   -   -^-t --- 

99,000  1         f715.006 

37,00e  I           975,001 

Total  roceirta                         

136,000  ■       1, 090,008 

Sliipnientfl 

Fami  1  .  _ 

Miacellaneotis  (not  otherwise  inclnded) 8, 000 


Fami  produre,  manufacturers'  goods 19,000 

*-■      llai  


9OQ.000 
]2S,009 


Total  shipments '      27,000  i       1,025,001 


The  above  fij^urea  show  a  total  tonnage  of  freight  of  163,000  tons,  beiu^  a  decrease 
of  8,000  tons  since  the  last  report  received  (1892;i  when  171,000  tons  wero  reported. 
The  difference  as  stated  is  duo  to  the  general  business  depression  during  the  past 
year. 

No  new  lino  of  transportation  has  been  established  since  July  1,  1893. 


D  i8. 

IMPROVEMENT  OF   LARCHMONT  HARBOR,  NEW  YORK. 

Larcliinoiit  Harbor  is  a  bay  on  the  northwest  shore  of  Long  Island 
Sound,  about  25  miles  by  water  from  the  Battery,  New  York  City,  and 
6  miles  soutliwest  from  the  boundary  between  the  states  of  Kew  York 
and  Connecticut.  The  harbor  is  about  half  a  mile  wide,  and  extends 
rather  more  than  half  a  mile  inland.  It  is  a  basin  with  no  definite  chan- 
nel, the  low- water  depth  of  18  feet  at  the  entrance  gradually  deereas- 
iug  toward  the  shores,  east,  north,  and  west. 

The  harbor  is  chiefly  used  by  the  Larch m out  Yacht  Club,  but  is  more  or 
le^s  sought  by  small  coasters  and  tishii^g  vessels  for  refuge  or  foruigbt 
anchorage.  It  is  exposetl  to  storms  from  east  to  south,  and  during 
northeast  storms  heavy  seas  roll  around  Long  Beach  Point,  east  of  the 
harbor,  and  compel  vessels  to  go  well  up  into  shoal  water  for  shelter. 

The  entrance  is  divided  into  three  channels  by  two  rocks:  Unibrellft 
Rock,  about  800  feet  from  the.  west  shore,  being  a  large  ledge  with 
least  depth  of  3.1  feet  at  mean  low  water,  and  Huron  Rock,  about  IHJO 
feet  southwest  from  the  cast  shore,  a  smaller  ledge  with  least  depth  of 
9.8  feet.  The  channel  between  the  rocks  is  over  tK)0  feet  wide,  and  is 
the  one  almost  invariably  used.  There  are  other  rocks  inside  the  liar- 
bor  which  are  well  known  and  arc  marked  by  spindles;  they  are  too 
near  the  west  shore  to  interfere  with  the  use  of  the  harbor  for  general 
navigation. 

The  mean  rise  of  tide  is  7.4  feet. 

PROJECTS  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  August  11,  1888,  provided  for  a  survey 
of  Larchmont  Harbor,  which  was  made  the  following  year.  The  report 
on  the  survey,  dated  Noveuiber  20,  1880,  was  printed  as  House  Er. 
Doc.  No.  40,  Fifty-first  Congress,  first  session,  and  also  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  181)0,  Part  I,  p.  675.  With  the 
report  were  presented  two  alternative  projects  for  improvement,  one 
for  removal  of  Umbrella  and  Huron  rocks,  tlie  ether  for  breakwaters  to 
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cover  each  rock  and  extend  to  the  nearest  shore.  The  cost  of  remov- 
ing the  rocks  to  15  feet  depth  at  mean  low  water  was  estimated  at 
$126,000,  and  the  cost  of  the  two  breakwaters  at  $105,000.  At  the  date 
of  the  report  the  preference  of  those  most  interested  in  the  harbor  was 
expressed  in  favor  of  removing  the  rocks.  Alter  farther  consideration 
they  changed  their  views,  preferring  the  breakwaters,  and,  in  accord- 
ance with  their  petition  or  request,  a  clause^  in  the  first  draft  of  the 
river  and  harbor  act  of  1890,  which  required  that  the  money  appro- 
priated for  the  harbor  ht*  expended  "to  remove  obstructions  at  mouth 
of  harbor,"  was  struck  out. 

The  project  for  constructing  two  breakwaters  at  the  mouth  of  the 
harbor  was  approved  by  the  Secretary  of  War  September  27,  1890, 
alter  the  first  appropriation  for  improving  the  harbor  was  made. 

Up  to  July  ljl893,  74  linear  feet  of  Umbrella  Breakwater  and  64  linear 
Ittit  of  Huron  Breakwater  had  been  built. 

A  sketch  of  Larchmont  Harbor  was  printed  in  House  Ex.  Doc.  No. 
40,  Fifty-first  Congress,  first  session,  in  connection  with  the  report 
upon  survey,  but  no  sketch  of  the  harbor  has  been  printed  with  Annual 
Report  of  the  Chief  of  Engineers. 

OPERATIONS  DURING  THE  FISCAL,    YEAR  ENDING  JUNE  30,  1894. 

Nothing  was  done. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

The  only  public  work  done  in  this  harbor  is  the  beginning  of  con- 
struction of  two  breakwaters.  Umbrella  Breakwater  has  been  made  74 
feet  long  and  Huron  Breakwater  G4  feet  long.  Both  were  begun  upon 
the  rocks  and  were  built  to  10  feet  above  low  water,  with  top  width  of 
4  feet,  the  outer  ends  being  slightly  higher  to  serve  as  beacons  on 
the  rocks.  At  their  present  lengths  they  serve  no  other  purpose  than 
to  mark  the  rocks. 

PROPOSED   OPERATIONS. 

Future  appropriations  should  be  applied  to  complete  both  break- 
waters, as  provided  for  in  the  project. 

The  only  appropriation  for  improving  Larchmont  Harbor,  New  York, 
is  the  one  of  $5,000  made  by  the  act  of  Congress  approved  Septem- 
ber 19, 1890. 

Larclimout  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
honse  is  on  Execution  Rock,  3  miles  southward.  Fort  Schuyler,  about  8  miles 
southwest,  is  the  nearest  work  of  defense. 

Money  statement. 

July  1, 1893,  balance  unexpended $120. 95 

July  1,  1894,  balance  unexpended ^ 120. 95 

f  Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
)  Submitted  in  compliance  with  requirementn  of  sections  2  of  river  and 
\     harbor  acts  of  1866  and  1867  and  ol  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1893. 

Commercial  statistics  have  been  asked  for,  but  up  to  date  of  this  report  have  not 
been  received.  ^.g.^.^^,  ^^  V^OOglC 
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IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Creek,  called  also  Hutchinson  lUver,  is  a  small  stream 
which,  as  a  tidal  inlet  for  the  last  4  miles  of  its  course,  traverses 
marshes  of  one-quarter  to  1  mile  in  width,  and  empties  into  East 
Clu^ster  or  Pelham  Bay,  a  large  bay  on  the  northwest  shore  of  Long 
Island  Sound,  just  east  of  Throws  Neck,  and  20  miles  by  water  from  the 
Battery,  New  York  City.  The  width  of  the  creek  varies  from  25  feet 
to  half  a  D.ile  at  high  water,  but  the  channel  is  narrow  everywhere. 

Pelham  bridge,  a  highway  bridge,  crosses  the  creek  near  its  month. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  Biver 
branch  of  the  New  York,  New  Haven  and  Hartford  Bailroad,  and  at 
Lockwood,  about  2J  miles  above  its  mouth,  the  stream  is  crossed  by 
the  Boston  road.    All  three  bridges  are  drawbridges. 

The  mean  rise  of  tide  at  the  mouth  of  the  creek  is  7.1  feet. 

For  half  a  mile  u])the  creek  there  was  originally  a  channel  from  4  to 
9  feet  deep  at  low  water,  but  the  depth  decreased  farther  up,  and  at 
Town  Dock,  the  principal  landing,  about  IJ  miles  from  the  mouth,  the 
available  depth  at  high  water  was  only  about  equal  to  the  rise  of  the 
tide.  Above  Town  IJock  the  stream  was  narrow  and  crooked,  and  the 
depth  about  the  same  as  just  below. 

The  commerce  at  Town  Dock  was  principally  in  coal  and  building 
materials  for  East  Chester  and  Mount  Vernon;  the  latter  is  a  rapidly 
growing  place,  with  a  present  population  of  about  15,000.  The  main 
business  part  of  the  city  of  Mount  Vernon  is  about  2  miles  from  Town 
Dock.  It  is  understood  to  be  mainly  for  the  benefit  of  prospective 
Mount  Vernon  coumierce  that  the  improvement  of  East  Chester  Creek 
is  desired, 

PROJECTS  FOB  IMPROVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress. 
It  wa«  made  in  the  same  year,  and  in  the  report,  dated  January  19, 
1872,  and  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1872,  p.  812,  three  plans  of  improvement  were  outlined,  viz: 

For  making  and  maintaining,  by  means  of  a  tidal  basin  and  a  sys- 
tem of  dikes,  a  channel  9  feet  deep  at  mean  low  water,  estimated  to 
cost  $1,046,000. 

For  making  and  maintaining  in  the  same  way  a  channel  11  feet  deep 
at  mean  high  water  (about  4  feet  at  low  water),  estimated  to  cost 
$731,000. 

For  securing  7  feet  depth  at  slack- water  navigation  by  means  of  a 
lock  above  Goose  Island  (about  half  a  mile  from  the  mouth  of  the 
creek),  estimated  to  cost  $300,000. 

No  recommendation  as  to  the  worthiness  of  improvement  accom- 
panied these  estimates.  March  25, 1872,  the  House  of  Representatives 
passed  a  resolution  inquiring  the  cost  of  removing  obstructions  be- 
tween tide  gauges  No.  1  and  No.  2,  so  as  "to  afford  the  same  depth 
of  water  above  Station  No.  1  as  now  prevails  below  it.*' 

In  reply  to  this  resolution,  a  report  was  submitted  April  3, 1872  (see 
Annual  Keport  of  the  Chief  of  Engineers  for  1872,  p.  814),  containing 
the  following  estimates: 

Basin,  pnrchase  of  site,  18  acres,  at  $150 $2, 700 

Excavation  to  level  ot  moan  low  water,  200,000  cubic  yards,  at  40  ceute SO,  000 

Excavation  of  cut,  60,000  cubic  yards,  at  40  cents ^'522 

Diking  and  revetting  banks  of  cut 12.000 

Engineering  and  contingencies 17, 805 
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This  plan  coutemplated  (as  appears  from  maps  on  file)  straightening 
the  channel  at  Lockwood  and,  as  it  was  necessary  in  any  case  to  replace 
the  old  arch  bridge  of  the  Boston  road  by  a  drawbridge,  changing  the 
location  of  such  bridge  to  a  point  about  700  feet  eastward,  so  as  to  give 
a  straighter  and  cheaper  channel  for  the  stream. 

In  1873  $25,000  was  appropriated  for  improving  East  Chester  Creek. 
It  was  designed  to  expend  it  in  accordance  with  ihe  above  estimates, 
which  were  tlien  considered  an  adopted  project,  but  no  means  had 
been  provided  for  acquiring  the  land  needed  for  the  proposed  cut  at 
Lockwood,  so  no  work  was  done  at  that  time. 

In  1875  it  became  apparent  that  the  proposed  change  of  location  of 
the  drawbridge  at  Lockwood  could  not  be  made.  The  old  bridge  lay 
on  the  boundary  between  the  towns  of  East  Chester  and  Pelham  and 
wa«  supported  by  the  towns  jointly.  Under  the  proposed  change  of 
location  the  new  bridge  would  lie  within  the  town  of  Pelham,  which 
town  would  then  have  to  support  it;  therefore  the  town  of  Pelham 
would  not  consent  to  the  change,  and  the  old  bridge  was  replaced  by 
an  iron  drawbridge  in  the  same  location.  The  proposed  location  of  the 
cut  had,  therefore,  to  be  altered  to  bring  it  to  tlie  drawbridge.  This 
necessitated  excavating  a  considerable  amount  of  rock  at  an  increased 
cost  of  $10,000.  (See  General  Newton's  letter  to  the  Chief  of  Engineers, 
September  24, 1875.) 

In  1875  $1L*,000  more  was  appropriated  for  this  improvement,  but  it 
was  not  until  1877  that  a  commission,  appointed  by  the  JState  of  New 
York,  finally  obtained  the  land  for  the  proposed  cut.  After  this  right 
of  way  was  secured,  in  1877,  a  contract  was  entered  into  for  making  a 
cut  9  feet  deep  at  mean  high  water  (2  feet  at  low  water),  with  a  width 
of  100  feet  at  high-water  level;  this  contract  included  about  3,149  cubic 
yards  of  rock  excavation,  1,210  linear  feet  of  pile  dike,  and  140  linear 
feet  of  crib  dike.  It  was  completed  in  1878,  and  in  that  year  and  in 
1879,  under  an  appropriation  of  $10,000  made  June  18, 1878,  dredging 
was  done  by  hired  labor,  removing  a  shoal  of  bowlders  just  outside  of 
Pelham  bridge,  and  making  a  channel  about  125  feet  wide  and  9  feet 
deep  at  high  water  on  the  west  side  of  Goose  Island,  being  an  exten- 
sion of  the  original  project. 

In  1879  $3,500  was  appropriated  for  continuing  the  improvement, 
and  $3,500  in  1880.  These  appropriations  were  not  expended  until 
1884. 

In  the  Annual  Eeport  for  1879  it  was  stated  as  necessary  to  complete 
the  improvement  from  Pelham  bridge  vo  Lockwood  '*to  construct 
dikes  from  the  lower  end  of  the  cut  to  Goose  Island,  a  distance  of  5,800 
feet."    In  1880  these  dikes  were  estimated  to  cost  $40,000. 

The  appropriations  were  not  large  enough  to  warrant  beginning  the 
cut  above  Lockwood,  or  the  above  mentioned  dikes,  and  these  proposed 
works  were  apparently  abandoned  for  tlie  time  being.  In  1881  General 
Newton,  U.  S.  Engineers,  then  in  charge,  reported  that — 

Furthermore,  until  it  is  proved  that  a  depth  of  9  or  10  feet  *  ♦  *  can  not  be 
maintained  under  the  scale  of  improvenicut  already  completed,  it  will  be  unneces- 
sary to  inaugurate  new  works.  The  amount  of  funds  available,  $7,372.14,  will  be 
quite  sufficient  for  the  present  wants  of  the  case. 

This  money  was  expended  in  1884  in  dredging  just  belowTown  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5,  1886,  $10,000  was  appropriated  for  this  improvement, 
which  was  mostly  expended  in  1888  and  1889  in  dredging  between 
Town  Dock  and  Lockwood  to  remove  shoals  from  the  previously 
dredged  chauuel.  Digitized  by  v^OOQie 
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In  1887  an  estimate  was  made  of  the  cost  of  the  several  proposed 
extensions  of  project,  trom  which  it  appears  that  $81,000  have  been 
either  expended  or  estimated  for  works  not  inchided  in  the  first  esti- 
mate, and  that  estimate,  therefore,  shoukl  be  increased  to  8221,000  if 
it  is  proposed  to  carry  out  the  original  plan  with  these  extensions. 

It  was  proposed  to  expend  the  appropriation  of  $5,000,  made  August 
11,  1888,  in  dredging  a  cut  above  Lockwood,  and  in  January,  1889,  the 
line  ot  cut  was  staked  out  and  a  description  given  to  the  State  com- 
missioners for  securing  right  of  way.  They  were  asked  to  obtain  per- 
mission to  deposit  the  material  on  the  marsh  lands  adjacent  to  the  cut, 
which  could  be  done  cheaply  as  compared  with  the  cost  of  carrying  it 
out  into  Long  Island  Sound.  The  commissioners  reported  that  this 
consent  could  not  be  obtained,  and  as  the  available  funds  were  not  suf- 
ficient to  begin  work  under  any  other  plan  for  disposing  of  dredged 
materials,  work  was  postponed  until  larger  appropriations  should  be 
made. 

In  1892,  owing  to  certain  changes  of  ownership,  it  was  found  tliat 
the  requisite  permission  to  deposit  dredgings  on  the  banks  of  the  creek 
could  be  secured,  and  by  authority  of  the  Chief  of  Engineers  an  offer 
of  the  Mount  Vernon  Suburban  Land  Company  to  dredge  and  deposit 
material  upon  adjacent  banks  at  the  rate  of  22  cents  per  cubic  yard, 
prism  measurement,  was  accepted.  Under  this  offer  27,700  cubic  yards 
of  mud  were  dredged  and  deposited  on  the  west  side  of  the  cut,  making 
a  channel  9  feet  deep  at  high  water,  00  feet  wide  at  bottom,  with  side 
slopes  of  1  upon  1,  extending  northward  1,300  feet  above  the  Lock- 
wood  drawbridge. 

A  sketch  of  East  Chester  Creek  was  printed  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1893,  p.  968. 

OPERATIONS  DURING   THE   FISCAL  YEAR   ENDING  JUNE   30,  1894. 

No  work  was  done  by  the  United  States.  Private  parties  dredged  a 
slip  into  the  marshes  of  the  west  bank  just  above  Lockwood,  and  Lave 
utilized  the  dredged  channels  by  establishing  a  propeller  freight  line, 
making  regular  trips  three  times  per  week  between  Mount  Vernon  and 
New  York  City. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

There  is  a  channel  of  9  feet  depth  at  mean  high  water  (2  feet  at  low 
water)  from  the  bay  to  a  point  1,300  feet  above  Lockwood,  with  a  widtb 
of  100  feet  or  over  to  a  point  1,000  feet  above  Town  Dock;  thence  to 
Lockwood  from  50  to  75  feet  wide,  and  above  Lockwood  (10  feet  wide. 

The  dikes  on  the  east  side  of  the  channel  below  Lockwood  are  in  fair 
condition. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed  to  widen  the  channel  belo^ 
Lockwood  and  to  widen  and  deepen  it  above  Lockwood,  as  provided  in 
the  modified  project.  The  estimated  cost  of  this  work,  as  submitted  in 
the  Annual  Keport  for  1891,  is  $55,000. 

The  dikes  below  Town  Dock,  at  one  time  proposed,  do  not  seem  to 
be  necessary  at  present  as  a  means  of  improving  or  maintaining  tbe 
channel. 
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Appropriations  for  improving  East  Chester  Creek  have  been  made 
as  follows: 


AppliQation. 


Date. 


Axnoaut. 


Cutting  tbrongh  marsh  and  rock,  and  diking  (in  1877) 

Dredging  under  Boston  road  brid^  and  at  Gooso  Island 

Dred<;ixig  near  Lockwood,  Ooose  Island,  and  Pelham  bridge 

Dredging  from  40  to  90  feet  wide  from  Pell  Point  to  Town  Dock  . 

Dredging  above  Town  Dock 

Dredging  above  Lockwood 


Total . 


Mar.  3, 1873 
Mar.  3,1875 
June  18. 1878 
5  Mar.  3, 1879 
^June  14, 1880 
Aug.  5,1886 
Aug.  11, 1838 


$25,000 
12,000 
10,000 
3,500 
3.500 
10,000 
5,000 


C9,U00 


East  Chester  Creek  is  in  the  collection  district  of  New  York. 
The  nearest  light-house  is  ou  the  **  Stepping  Stones/'  3  miles  sontbeast  of  the 
mouth  of  the  creek. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  3^  miles  south. 

Money  statement, 

July  1, 1893,  balance  unexpended 

Juno  30, 1894,  amount  expended  during  fiscal  year 


$15.33 
15.33 


{Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    55, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS   FOR  THE   CALENDAR  YEAR  1893. 

Arrivals  and  departures  of  vesaeU. 
[Draft,  5  to  7  feet;  tonnage,  130  to  200  tons.] 

Kiud  of  Teseels. 


'  Xnniber 
I  of  round 
I     trip». 


Steamers.... — 
Sailing  vessels. 
Barges 


I 


1G8 

let 


Total 


Aggregate  tonnage  of  all  tiips  not  ascertained. 

FrdgUt  received  and  skipped  by  water. 


Chief  articles. 


Receipts: 

Lumber 

Bnilding  materials 

Coal 

Miscellancoas  (not  otherwise  included)  . 


Total  receipts  . 


Tons. 


1,000 
17,490 
10,500 
27,000 


!  Estimated 
I      value. 


$20,000 
94,300 
52, 500 

145,000 


55,900  I 


311,860 


Shipments:  !None  reported. 


The  above  figures  show  an  increase  of  tonnage  over  that  reported  for  1892  (the  last 
received)  of  8,875  tons. 

Since  July  1, 1893,  a  freight  steamer  line  has  been  established,  making  triweekly 
trips  between  New  York  City  and  Lockwooda. 

The  year  1893  was  a  fair  average  year  for  commerce  by  water,  but  with  the 
improvement  of  the  river  the  commerce  will  very  greatly  increase. 

Mor.T  VKUXOX,  N.  Y.,  May  7, 1894.  0,,^^^^©^™. 
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IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of  Long 
Island,  lying  between  the  north  fork  on  the  northwest  and  north,  and 
Shelter  Island  on  the  southeast  and  south.  The  anchorage  ground  was 
exposed  to  storms  from  northeast  and  east. 

A  sand  spit,  called  Joshua  Puint,  formerly  protected  the  little  hay 
at  Greenport  from  easterly  storms,  but  in  a  few  years  prior  to  1883  this 
had  worn  away  rapidly  and  the  sand  had  been  carried  into  the  bay. 

The  mean  rise  of  tide  is  2.4  feet. 

PROJECT  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  1881  ordered  a  survey  of  this  harbor,  the 
report  upon  which,  dated  January  20,  1882,  and  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1882,  Part  I,  p.  635,  contained 
plans  and  estimates  for  a  breakwater  (extending  to  the  curve  of  18  feet 
depth)  to  be  built  to  3  feet  above  mean  high  water  level,  with  a  top 
width  of  5  feet  and  side  slopes  of  1  upon  1 ;  the  estimated  cx)st  was 
$4(5,000.  The  first  appropriation  for  the  harbor  was  made  by  act  of 
Congress  of  August  2,  1882,  and,  thereupon  the  project  was  adopted  as 
above.  In  1890  the  project  was  modified  to  provide  for  building  up  the 
breakwater  to  a  height  of  5  feet  above  mean  high  water,  to  extend  it  no 
farther  (it  was  then  1,570  feet  long),  and  to  apply  the  remainder  of  the 
estimate  for  completion  of  improvement  to  dredging  in  the  anchorage 
afforded  by  the  breakwater. 

Up  to  July  1,  1893,  the  breakwater  had  been  built  up  to  the 
required  dimensions,  and  22,441  cubic  yards  of  sand  had  been  dredged, 
enlarging  the  anchorage  area  of  9  feet  depth  inside  the  breakwater 
by  about  3  acres,  and  making  a  channel  40  feet  wide  and  6  feet 
deep  at  mean  low  water  to  afford  an  entrance  to  Sterling  Basin,  a  land- 
locked cove  much  used  for  winter  anchorage  for  yachts  and  small  ves- 
sels. 

Harbor  lines  were  established  in  Greenport  Harbor  by  the  Secre- 
tary of  War,  January  6,  18' »4. 

A  sketcli  of  Greenport  Harbor  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  p.  970. 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDING  JUNE  30,   1894. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con- 
tract with  P.  J.  Brummelkamp,  dated  October  12, 1892,  for  removing 
about  45,000  cubic  yards  of  material  at  20  ctnts  per  cubic  yard.  Work 
was  continued  under  an  extension  of  the  contract  until  September  15, 
1893,  when  the  contract  was  completed. 

The  amount  dredged  during  the  fiscal  year  was  32,820  cubic  yards, 
increasing  the  anchorage  area  of  9  feet  depth  inside  the  breakwater  by 
about  2  acres,  and  widening  and  deepening  the  entrance  to  Sterling 
Basin. 

The  total  amount  dredged  under  the  contract  was  43,224  cubic  yards. 
This  work  completed  the  project  for  improvement  of  the  harbor. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  breakwater  is  1,570  feet  long,  5  feet  wide  on  top,  the  toi>  being 
5  feet  above  high  water;  it  contains  19,310  tons  of  riprap. 
The  available  anchorage  of  9  feet  depth  inside  the  breakwater  has 
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been  increased  by  6  acres  of  completely  sheltered  area.  The  channel 
between  Sterling  Basin  and  the  outer  harbor  has  been  made  60  feet 
wide  and  8  feet  deep  at  mean  low  water. 

PROPOSED   OPERATIONS. 

The  amount  of  the  original  estimate  for  this  improvement  has  been 
appropriated  and  expended,  and  the  projected  improvement  has  been 
completed.    Nothing  further  is  now  contemplated. 

Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows: 


Application. 


Daie. 


Amoant. 


Survey 

Expended  on  breakwater.. 

Do 

Do , 

Do 

Breakwater  and  dredging. 

Dredging 


Mar.  3,1881 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


$500 
10,000 
10,000 
5,000 
5,000 
5,000 
11.000 


Total. 


46,500 


Green i»ort  is  a  port  of  delivery,  in  the  coUection  distrtct  of  Sag  Harbor. 
The  nearest  ]ig)it-hou8e  is  on  Long  Beach  Point,  3  miles  to  the  eastward. 
The  nearest  work  of  defense  is  Fort  lYumbull,  New  London  Harbor,  Connecticut, 
21  miles  distant  in  a  straight  line. 

Money  statement. 

July  1, 1893,  balance  unexpended $9, 840. 48 

June  30, 1894,  amount  expended  during  fiscal  year 8, 5441^1 

Julv  1, 1894,  balance  unexpended 1,  295. 77 


Atatract  of  contract  for  improving  Greenport  ff arbor,  New  York,  in  force  during  the  fiscal 

year  ending  June  30, 1894, 


Name  and  address  of 
contractor. 

Date  of  con- 
tract. 

Subject  of  con- 
tract. 

Price 

per  cubic 

ynrd. 

Remarka. 

P.  J.   Brunimelkamp, 
Syracuae,  N.  Y. 

Oct.  12, 1892 . 

Dredging 

$0.20 

Contract  completed  under  extension 
Sept.    15,    1893.       Total    uuiount 
dredged.  43,224  cubic  yards. 

COMMERCIAL   STATISTICS   FOR  THE   CALENDAR   YEAR   1893. 

[Tbrough  coartesy  of  S.  Truman  Preston,  Greenport,  N.  Y.] 

Arrivals  and  departure^  of  vessels. 

[Draft  3  to  18  feet;  tonnage  5  to  1,200  tons.] 


Steamers 

Sailing  vessclrt. 
YachtH *.. 


Total. 


Kind  of  vessels. 


!Niimbor  of 


j  Number 

.1  34  I     About  2.700 

•i  191  I   

.i  300  I 


A  j;grcg.ito  tonnage  uf  all  trips  not  ascertained. 


Digitized  by  V^OOQl€ 
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Freight  received  and  shipped  hy  water. 


Chief  articles.  I    Tons. 


ncccipts :  ' 

Coal 12,000 

Fish  ami  fertilizers 89,704 


Esliviated 
value. 


$60,<XN) 
Uoknown. 


Miacellaneoas  (not  otherwise  iucludod) I      20,276  !  Unkaown. 


Total  receipts !    121.980  ;. 


Shipments:  I  ' 

lirick '      20,000  »UO,09 

Miscellaneous  (not  othenvise  included) 16. 330  |  I'nknow n. 


Total  shipments. 


36,330 


Number  of  vessels  built  in  1893,  12  small  sail  boats. 
Number  of  vessels  repaired  in  1893,  325,  from  5  to  400  tons. 
Number  of  vessels  entered  for  refuge  in  1893,  525  (estimated). 
No  new  lines  of  transportation  have  been  established  since  July  1,  1^3. 
The  last  previous  statement  of  commerce  for  Grcenport  Harbor  was  for  1890,  when 
43,500  tons  of  freight  were  reported. 


D    21. 
IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

Port  Jefferson  Harbor  is  on  the  north  shore  of  Long  Island  and  about 
50  miles  east  from  New  York  city.  It  is  a  mile  long  and  averages  three- 
quarters  of  a  mile  wide,  and  a  large  part  of  the  area  has  a  depth  of  18 
feet  or  more  at  low  tide.  Tributary  to  this  harbor,  on  the  west,  are 
Sctauket  Harbor  and  Conscience  Bay,  two  shallow  tidal  basins.  Port 
Jefferson  Harbor  is  surrounded  on  three  sides  by  hills,  and  is  separated 
from  Long  Island  Sound  on  the  north  by  a  beach  of  sand  and  gra\^ 
through  which,  and  nearly  in  the  axis  of  the  harbor,  is  a  single  entrance 
400  feet  wide.  This  entrance  is  Port  Jefferson  Inlet,  and  through  it  a 
tidal  reservoir  of  2  square  miles  area  receives  and  discharges  some 
300,000,000  cubic  feet  of  water  with  every  tide,  producing  a  current 
whose  maximum  velocity  exceeds  4  miles  i)er  hour.  In  the  narrow 
part  of  the  inlet  the  depths  have  always  been  considerable,  but  a  short 
distance  out  into  the  sound  was  a  broad,  flat  bar,  which  originally  had 
a  depth  of  4  feet  at  low  wjiter;  until  the  beginning  of  Goyernment 
improvement  in  1871  the  location  of  the  inlet  had  been  shifting;  since 
1838  it  had  moved  westward  790  feet,  an  average  annual  rate  of  24  feet 

The  village  of  Port  Jefferson,  with  a  population  of  about  3,000,  lies 
at  the  head  or  south  end  of  the  harbor.  The  mean  rise  of  tides  at  the 
village  wharves  is  6.2  feet;  in  Long  Island  Sound,  outside  the  inlet,  it 
is  7  feet.    The  difference  is  wholly  in  the  low-water  levels. 

PROJECTS  FOR   IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1853  by  Lieutenant  Harrison,  U. 
S.  Engineers.  In  1870  an  examination  was  ordered  by  Congress.  Tii6 
first  project  for  improvement  was  submitted  by  General  Warren,  Janu- 
ary 16, 1871,  after  an  examination,  and  provided  for  building  a  jetty  on 
the  east  side  of  the  entrance,  extending  out  to  the  9  foot  curve  and  rising 
to  11  feet  above  mean  low  water,  to  be  built  partly  of  dimension  stone; 
also  for  dredging  a  channel  200  feet  wide  and  7  feet  deep  ^rfl  WgVJ>^^^ 
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water  through  the  bar.     (See  Annual  lieiwrt  of  the  Chief  of  Engineers 
for  1871,  p.  805.)    The  estimated  cost  was  as  follows: 

ConstmctioQ  of  jetty $150, 125 

Dredging 15,000 

Total : 165,125 

When  the  project  was  adopted  under  the  appropriation  of  March  3, 
1871,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  only  to 
the  level  of  mean  high  water,  except  between  the  high  and  low  water 
marks  on  the  beach,  where  it  was  to  be  carried  to  tbe  level  of  the 
highest  tides,  but  no  change  was  made  in  the  estimates.  Under  this 
appropriation  COO  feetof  the  jetty  were  built,  and  under  the  appropria- 
tion of  June  10, 1872,  it  was  extended  to  1,052  feet.  An  estimate  made 
in  1873  of  the  cost  of  completion  ($35,000)  made  the  estimate  for  the 
whole  project  $65,000.  In  1875  a  modification  of  the  project,  based  on 
the  observed  effect  of  the  jetty,  was  made,  providing  for  a  jetty  on  the 
west  side  of  the  entrance  about  1,075  feet  long  and  rising  4  feet  above 
mean  high  water,  designed  to  increase  the  force  of  the  tidal  currents. 
The  width  of  the  channel  was  also  reduced  to  100  feet.  No  new  esti- 
mate was  submitted  at  the  time,  but  in  1877,  after  about  $8,000  had 
been  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  would 
be  required  to  complete  it,  or  $20,250  in  all.  A  revised  estimate,  made 
in  the  same  year  for  the  whole  improvement,  contemplated  extending 
the  east  jetty  to  the  9-foot  curve,  extending  the  west  jetty  600  feet  far- 
ther, and  dredging  a  channel  100  feet  wide  and  8  feet  deep  (this  increase 
of  depth  on  account  of  increased  draft  of  vessels  using  the  harbor),  at 
an  estimated  cost  of  $34,000.  Forty-five  thousand  dollars  had  then 
been  appropriated  and  nearly  expended,  making  the  total  estimate 
from  the  beginning  $79,000  (including  $6,000  appropriated  in  1876  and 
then  unexpended).  This  estimate  was  incorrectly  reported  in  1878, 
but  was  reverted  to  in  1879  and  repeated  in  each  subsequent  annual 
report.  In  1877  one  cut  25  feet  wide  and  8  feet  deep  was  dredged 
through  the  bar.  The  channel  was  dredged  to  a  width  of  100  feet 
under  the  apropriation  of  March  3, 1879.  In  1877  the  east  jetty  was 
raised  to  a  height  of  6  feet  above  mean  high  water  and  extended  50 
feet.  In  1878  the  west  jetty  was  extended  450  feet,  but  the  height  was 
made  only  2  feet  above  mean  low  water,  except  the  outer  end  and  an 
intermediate  point,  which  were  raised  to  4  feet  above  mean  high  water, 
to  serve  as  guides. 

Between  1879  and  1883  both  jetties  were  extended  and  repaired, 
making  their  respective  lengths  1,390  feet  for  the  east  jetty  and  940  feet 
for  the  west  jetty.    This  completed  the  then  existing  project. 

By  act  of  Congress  of  August  11, 1888,  an  examination  of  Port  Jef- 
ferson Inlet  was  ordered.  A  i)reliminary  examination  was  found  suffi- 
cient, with  recent  Coast  Survey  charts,  for  all  required  purposes,  and 
with  the  report  on  this  examination,  dated  December  5, 1888,  and 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  part 
1,  p.  751,  were  presented  plans  and  estimates  for  making  and  maintain- 
ing channels  through  the  inlet  of  10  aud  12  feet  depth,  respectively. 
The  10-foot  channel  was  considered  by  interested  parties  as  sufficient 
for  present  needs.    The  estimates  in  detail  were  as  follows: 

For  a  channel  10  feet  deep  and  200  feet  wide: 

Repairing  and  enlarging  east  jetty $34, 200 

Repairing  and  enlarging  west  jetty 18, 150 

Dredging 25,390 

Oontingeucies,  say 12, 260 

Digitized  by  V^jOO^: 

Total .^     90,000 
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Oominenceinent  of  work  under  this  project  for  10  feet  depth  was 
approved  by  the  Secretary  of  War  November  1, 1890,  after  an  appro- 
priation had  been  made  for  "the  project  to  give  a  channel  10  feet  deep 
and  200  feet  wide.'' 

Up  to  July  1, 1893,  the  east  jetty  had  been  enlarged  for  its  whole 
length  outside  high-water  mark,  and  about  250  linear  feet  of  the  west 
jetty,  at  its  outer  end,  had  been  enlarged ;  dredging  upon  the  10-foot 
channel  was  in  progress,  and  up  to  that  date  it  had  been  made  40  feet 
wide. 

A  sketch  of  Port  JeflFerson  Inlet,  the  entrance  to  the  harbor,  was 
printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1886,  p.  660. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  18^ 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con- 
tract with  John  H.  Fenner,  dated  February  6,  1893,  providing  for 
removal  of  about  60,000  cubic  yards  of  material  at  the  rate  of  32  J  cents 
per  cubic  yard.  This  work  was  continued  until  October  6,  when  the 
contract  was  completed.  The  amount  dredged  during  the  fiscal  year 
was  36,838  cubic  yards.  The  channel  through  the  inlet  was  widened 
200  feet,  making  it  10  feet  deep  at  mean  low  water. 

The  total  amount  dredged  under  this  contract  was  49,987  cubic 
yards;  the  cuts  began  in  1892  were  completed,  and  the  channel  was 
made  240  feet  wide  and  10  feet  deep  from  the  10- foot  curve  inside  to 
the  10-foot  curve  outside  the  shoal;  distances  varying  from  1,000  to 
1,800  feet  in  the  dift'erent  cuts. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

The  east  jetty  is  1,390  feet  long,  part  of  the  shore  end  being  covered 
by  drifting  sand;  it  is  6  feet  above  high- water  level,  and  4  feet  wide 
on  top.  The  west  jetty  is  940  feet  long;  the  outer  250  feet  are  built  up 
about  4  feet  above'high  water,  with  top  width  of  4  feet;  the  inner  parti- 
is  about  2  feet  above  low  water.  The  west  jetty  requires  building  up, 
and  both  require  trimming  and  filling  out  the  side  slopes  before  they 
can  fairly  be  considered  completed, 

,  The  dredged  channel  has  been  made  240  feet  wide  and  10  feet  deep 
at  mean  low  water  through  the  inlet.  ^ 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  the  jetties  and 
widening  the  cliannel,  as  provided  for  in  the  approved  project. 
Appropriations  for  Port  Jefferson  Harbor  have  been  made  as  follows: 


Application. 


Date.         Amount. 


East  jetty J  Mar.    3,1871  $15,000 

Do -^  June  10,  lfl72  15,000 

East  ami  A^  est  .jet tics Mar.    3,1875  15,000 

East  .jetty  and  dnMljiiiig ,  Aug.  14, 1876  I  6,000 

East  amrwest  jettle.s ,  JnnolH,  1878  ^OOO 

I)i  ed^iui; j  Mar.    :{.  IhTtt  i  5. 000 

East  ami  west  jetties !  June  14.  1880  '  3,(M0 

East  iettv '  Mar.    .'1.1881  4,000 

Do! Auk-   2,188J  8,(W0 

Enlarmin^  jetties  and  dredging ,  Sept.  19. 1890  '  25. 000 

Dnduiiig. - July  13,1892  10. 000 

i  

Total 114,000 

Digi^zedbyXjOO^rC 
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Port  Jefferson  is  a  port  of  delivery  in  the  coriection  district  of  New  York.  There 
is  a  light-house  on  Old  Field  Point,  1^  miles  west  of  the  harhor  entrance.  Fort 
Hale,  New  Haven  Harbor,  Connecticut,  23  miles  distant,  is  the  nearest  work  of 
defense. 

Money  statement, 

July  1,  1893,  balance  unexpended $18,216.78 

June  30,  1884,  amount  expended  durin^tiscal  year 17, 017. 77 

July  1, 1894,  balance  unexpended J,  199. 01 

{Amount  (estimated)  required  for  .completion  of  existing  project 55, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  contract  for  improving  harhor  at  Port  Jefferson  Inletf  Xeto  Torkj  in  force 
during  the  fiscal  year  ending  June  SO,  1894. 


Name  and  address  of  i  Date  of  con- 
contractor.                  tract. 

Subject. 

Price  per 
cubic 
yard. 

Remarks. 

1 
John  H.  Fenner,  Jer-     Feb.  6.  1893 
sey  City,  N.J. 

Dredging 

$0.32i 

Contract  completed  Oct.  0. 1803 ;  total 
amount  dredged,  49,987  cubic  yards. 

COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR   1893. 

[Through  courtesy  of  J.  T.  Mather,  Port  Jefferson,  N.  Y.] 

Arrivals  and  departures  of  vessels. 

[Draft,  3  to  9  feet;  toonage,  15  to  704  tons.] 


Steamers 

Sailing  vessels. 
Barges 


Total. 


Kind  of  vessels. 


Number    Aggn^gate 


of  round 
trips 


650 
700 


1,372 


tonna^o  of 
all  trips. 


45,500 

28,800 

2,610 


76,940 


Freight  received  and  shipped  by  water. 


Chief  articles. 

Tons. 

Estimated 
vahu'. 

Kocoipts:  Building  materials,  coal,  grain,  rubber- factory  goods,  and  general 
Hierchandise 

33,000 
13,000 

$005, 000 

Shipmeuta:  Wood,  farm  produce,  flour,  feed,  rubber  goods,  shellfish,  etc 

137,  000 

The  above  fignres  show  a  decrease  in  tonnage  of  freight  of  1,000  tons  since  1892, 
when  47,000  tons  were  reported. 

Ko  new  lines  of  transportation  have  been  established  since  July  1,  1893. 

Vessels  bnil fc  dnring  1893  (of  20  tons) 1 

Vessils  entered  harbor  for  refuge 300 

Vi'SHols  hauled  up  for  repair  (ranging  from  15  to  704  tons) 185 

Tonnago  of  vessels  hanled  up  for  repair tons. .  11,  000 

Vessels  laid  up  for  winter  1893-'94 82 

Tonnage  of  vessels  laid  up  for  winter  1893-'94 tons. .  5, 740 


Digitized  by 


v^oogle 


698    REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

D  22. 
IMPROVEMENT  OF  HUNTINGTON  HARBOR,  NEW  YORK. 

Iluiitiu  ji^ton  Harbor  ia  i^  landlocked  basin  about  2  miles  long  and  a 
quarter  of  a  mile  wide,  extending  in  ^  crooked  but  generally  southern 
direction  from  Huntington  Bay,  from  which  it  is  separated  by  a  beach 
of  sand  and  gravel,  through  the  western  end  of  which  a  narrow  inlet 
(about  300  feet  wide)  connects  the  harbor  and  bay. 

The  bay  is  a  large,  deep  harbor  of  refuge  on  the  north  shore  of  Long 
Island,  about  40  miles  east  from  New  York  City.  The  harbor  has  au 
available  depth  of  about  8  feet  at  mean  low  water  through  the  entrance 
and  more  than  half-way  up,  but  in  the  three-quarters  of  a  mile  nearest 
the  head  or  south  end  of  the  harbor  the  original  channel  was  narrow 
and  decreasing  in  depth  to  zero  at  low  tide. 

Huntington  village  lies  about  a  mile  south  of  the  head  of  the  harbor: 
it  has  4,000  to  6,000  i)opulation. 

The  mean  rise  of  tide  is  7.2  feet. 

PROJECTS  FOR   I^MTROVEMENT. 

By  act  of  Congress  approved  March  3,  1871,  a  survey  of  this  harbor 
was  authorized.  It  was  made  in  that  year,  and,  with  the  report  (dated 
])ecember  11, 1871,  and  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1872,  p.  907),  was  submitted  an  estimate  of  $22,780  a« 
tiie  cost  of*  dredging  out  a  shoal  at  the  entrance  to  the  liarbor,  and  of 
extending  the  8-foot  channel  150  feet  wide  for  about  2,000  feet  up  to 
the  old  wharf,  the  property  of  the  town. 

By  act  of  Congress  of  June  10, 1872,  $22,500  was  appropriated  for 
the  harbor,  and  the  project  for  improvement  was  completed  in  April, 
1873,  the  outer  shoal  being  removed  to  8  feet  depth  and  the  8-foot 
channel  being  extended  2,200  feet  to  the  old  town  wharf;  the  width  of 
150  feet  was,  however,  reduced  to  130  feet  in  the  last  900  feet  length, 
on  account  of  exhaustion  of  funds.  It  had  been  contemplated  to  dump 
most  of  the  dredged  material  on  the  flats  in  the  harbor,  but  on  account 
of  much  local  opposition  this  was  abandoned  after  about  2,000  yards 
had  been  dumped  there,  and  the  rest  of  the  dredged  material  was 
deposited  in  deep  water  in  Long  Island.  Sound.  The  amount  dredged 
was  91,78G  cubic  yards. 

The  river  and  harbor  act  of  July  5,  1881^,  ordered  a  surve}'  or  exara 
ination  of  this  harbor.  A.  survey  was  made  the  same  year,  the  reiwrt 
of  which  (printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1885,  p.  703,  €t  seq.)  contains  a  plan  for  restoring  and  maintaining  the 
depth  of  8  feet,  made  by  dredging  in  1872  and  1873,  but  subsequently 
lost  by  settling  of  the  banks,  with  estimate  of  cost  for  carrying  the 
channel  up  to  the  old  town  dock,  as  follows: 

Dredging  84,000  cnbic  yards,  at  25  cents  per  cubic  yard $21,  Oi^^ 

Pile  protection,  1,400  linear  feet,  at  $5  per  linear  foot. 7,  iW) 

28,(Xxi 
Suporintendonco  »ind  contingencies 4, 0(10 

Total 32,000 

with  an  estimate  of  additional  cost  of  810,000,  should  it  be  decided  to 
carry  the  channel  up  to  the  last  wharf  on  the  east  side,  a  distance  of 
800  feet  farther.  .     ooair> 
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The  beginning  of  work  under  tbis  project  was  approved  by  the  Sec- 
retary of  War,  November  3, 1890,  after  an  appropriation  for  tbe  improve- 
ment had  been  made  by  Congress. 

Up  to  July  1, 1893,  the  8-foot  channel  had  been  dretlged  105  feet  wide 
up  to  the  bend  at  and  near  Old  Town  Wharf,  with  width  of  185  feet  at 
the  bend  and  with  90  feet  width  above  the  bend  nearly  to  the  upper 
landing  of  the  harbor.  I^o  work  had  been  done  on  the  projected  pile 
protection. 

A  sketch  of  the  upper  part  of  Huntington  Harbor  was  printed  in  tlie 
Annual  Eeport  of  the  Chief  of  Engineers  for  1893,  p.  970. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894, 

I^othing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  is  now  105  feet  wide  up  to  the  bend  at  and  near  Old  Town 
Wharf,  185  feet  wide  at  the  bend,  and  about  90  feet  wide  above  tbe 
bead  nearly  to  the  upper  landing  in  the  harbor;  the  channel  is  in  good 
condition.    Ko  work  has  been  done  on  the  projected  pile  protection. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  future  appropriations  to  completing  the  chan- 
nel and  to  maintaining  it  by  further  dredging  or  by  diking,  as  seems 
expedient. 

Appropriations  for  improving  Huntington  Harbor  have  been  made 
as  follows : 


Application. 


Dretl^g . . . 
Do".'.!! 
Total . 


Date. 


June  10, 1872 
Sept.  19, 1890 
July  13,  1892 


Amount. 


$22, 500 
10,000 
5,O0U 


$37, 500 


Huntington  Harbor  ia  in  the  New  York  collection  district. 

The  nearest  light-house  ia  on  Eaton  Point,  at  the  east  side  of  the  mouth  of  Hunt- 
ineton  Bay,  about  4  miles  distant  from  the  harbor. 

The  nearest  Tvorks  of  defense  are  the  fortifications  at  Willets  Point,  about  20  miles 
westward. 

Money  atafement, 

July  1,  1893,  balance  unexpended $397.49 

June  30,  1804,  amount  expended  during  fiscal  year 187. 50 

July  1, 1894,  balance  unexpended 209.99 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR   181)3. 

Arrivnh  and  departures  of  vessels. 
[Draft,  4  to  9  feet;  tonnage,  50  to  450  tons.} 


Kind  of  vessels. 


Number  !  ARgr^gato 


-steamers 

>inliiig  vessels, 
barges.. 

Total... 


Freight  received  and  shipped  hy  water. 


Chief  articles. 


Tons  (e»- , 
timated) 


Efitimated 
value. 


Receipts !      32,000  '        $660,000 

Shipments 14,000  385,0» 

The  above  figures  show  an  increase  in  tonnage  of  freight  of  2,000  tons  since  1892, 
when  44,000  tons  were  reported. 

No  new  lines  of  transportation  have  been  reported  since  July  1,  1893. 

The  year  1893  was  about  an  average  year  for  commerce,  but,  if  any  things  thew 
was  a  slight  increase,  notwithHtanding  a  general  business  depression.  The  above 
are  mostly  estimates,  no  oflicial  shipping  list  being  kept.  Our  people  all  agree  thift 
the  appropriations  have  been  well  expended.  The  additional  width  given  to  the 
channel  greatly  increases  its  usefulness.  There  seems  to  be  little,  if  any,  shoaling 
of  the  channel  where  excavated,  which  would  indicate  that  much  diking  or  piliag 
would  be  inexpedient.  Additional  width  is  most  important.  Additional  appropria- 
tions are  earnestly  hoped  for,  so  that  the  work  may  bo  completed  according  to  the 
Engineers'  recommendations. 

Charles  R.  Street, 
Chairman,  Huntington  Harbor  Improvement  Committee. 

May  1,  1894. 


D  23. 
IMPROVEMENT  OF  GLEN  COVE  HARBOR,  NEW  YORK. 

Glen  Cove  Harbor  is  a  small  estuary  or  creek  opening  into  the  east 
side  of  Hempstead  Bay,  Long  Island,  about  If  miles  from  Long  Island 
Sound  and  about  27  miles  by  water  from  the  Battery,  jS^ew  York  City. 
The  cliannel  in  the  creek  is  about  2  feet  deep  at  mean  low  water,  and  a 
bar  at  the  entrance  has  a  foot  less  depth.  Vessels  entering  Glen  Cove 
Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Bay,  where 
they  are  exposed  to  storms  from  the  north  and  northwest.  When  such 
storms  are  heavy  it  is  imywssible  to  tow  over  the  bar,  and  from  this 
cauvse  vessels  have  been  obliged  to  remain  in  the  bay  for  three  or  four 
days  exposed  to  heavy  seas. 

The  mean  rise  of  tide  in  this  harbor  is  7.7  feet. 


PROJECT   FOR   IMPROVEMENT. 

The  act  of  Congress,  approved  August  5,  188G,  provided  for  a  survey 
or  examination  of  Glen  Cove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and  upon  this,  with  the  assistance  of 
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the  0".  S.  Coast  Survey  charts  recently  published,  a  report  with  esti- 
mates of  cost  of  improvements  was  presented,  dated  December  7, 1886, 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Part  I,  p.  646. 

The  plan  of  improvement  described  in  this  report  contemplated  a 
breakwater  about  2,600  feet  long  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point  on  the  east  side  of  Hempstead  Bay  and 
north  of  the  entrance  of  Glen  Cove  Inlet,  the  breakwater  to  be  built  of 
riprap,  the  top  to  be  6  feet  wide  and  3  feet  above  high  water,  with  side 
slopes  of  1  upon  1,  at  an  estimated  cost  as  follows: 

136,000  tons  of  riprap,  at  $1.35  per  ton $183,600 

Contingencies,  10  per  cent 18, 360 

Total 201,960 

This  project  was  adopted  in  1888,  an  appropriation  being  made  by 
Congress  for  beginning  the  work,  and  the  location  of  the  shore  end  of 
the  breakwater  was  definitely  fixed  to  be  at  the  northwest  corner  of  the 
Glen  Cove  Dock  and  its  course  to  be  west-southwesterly  toward  Mott 
Point. 

Up  to  July  1,  1893,  1,056  linear  feet  of  the  breakwater  had  been 
built,  1,000  feet  of  which  was  3  feet  wide  on  top,  with  the  top  4  feet 
above  high  water,  the  outer  56  feet  being  3  feet  wide  on  top  at  1  foot 
above  high  water.  A  contract  for  enlarging  and  extending  the  break- 
water was  in  progress. 

A  sketch  of  part  of  Hempstead  Bay,  showing  Glen  Cove  Harbor 
improvement,  was  printed  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1889,  p.  728. 

OPERATIONS  DURING   THE  FISCAL   YEAR   ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year,  work  of  enlarging  and  extending  the 
breakwater  was  in  progress  under  a  contract  with  Brown  &  Fleming, 
dated  October  4, 1892,  for  delivering  and  placing  about  13,000  tons  of 
riprap  at  69  cents  per  ton.  This  work  was  continued  until  August  9, 
1893,  when  the  contract  was  completed. 

During  the  fiscal  year  3,300  tons  of  riprap  were  delivered  and  placed, 
enlarging-the  outer  56  linear  feet  of  the  work  to  3  feet  top  widtli  at  4 
feet  above  high  water  and  extending  the  breakwater  20  feet,  with  the 
same  cross  section.  At  the  extreme  outer  end  the  work  was  built  3  feet 
higher  to  serve  as  a  temporary  beacon. 

Under  the  entire  contract  11,560  tons  of  riprap  were  delivered,  of 
which  9,900  tons  were  used  in  enlarging  the  previously  built  work  (1,056 
feet  in  length)  and  1,660  tons  were  used  in  extending  the  breakwater  20 
feet. 

PRESENT   CONDITIQN   OF   IMPROVEMENT. 

The  breakwater  is  now  1,076  feet  long  on  top,  the  top  being  3  feet 
wide  and  4  feet  above  mean  high  water,  the  extreme  outer  or  western 
end  being  built  3  feet  higher  to  serve  as  a  temporary  beacon. 

PROPOSED   OPERATIONS. 

Future  appropriations  should  be  a])plied  to  furtlier  extending  tlie 
breakwater,  as  provided  by  the  approved  project. 


Digitized  by  VjOOQ  IC 


702         BKPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 


Appropriations  for  improving:  Glen  Cove  Harbor,  New  York,  bava 
been  made  as  follows : 


Application. 


Breakwater. 

I)o 

Do 


Total  . 


Date. 


Amoimt. 


Aag.11.1888  $20.0.36 
Sopu  19, 1890  I  15. 000 
Jul  V  13,1892  10,000 


45,000 


Glen  Covo  Harbor  is  in  the  collection  district  of  Xew  York ;  the  nearest  light-house 
is  on  Samls  Point,  about  4  miles  west;  Fort  Schuyler,  New  York  Harbor,  is  the  nearest 
work  of  clcfenKc. 

Money  statement, 

July  1, 1893,  balance  unexpended $6,  795. 05 

Juno  30, 1894,  amount  expended  during  fiscal  year G,  562. 8^ 

232.23 

16.00 


July  1, 1894, balance  unexpended... 
July  1, 1894,  outstanding  liabilities. 

July  1, 1894,  balance  available 


216.23 


156,960.00 


{Amount  (estimated)  required  for  completion  of  existing  project. .. 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June 30, 1896    50,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  df  March  3, 1893. 


Abstract  of  contract  for  improving  Glen  Cove  Harbor,  Ketc  York,  in  force  during  the  fiioal 

year  ending  June  SO,  1894, 


Namo  and  address  of 
contractor. 


Brown    «fe    Fleming, 
New  York  City. 


^^^trect*!**"'  I  Stibjoct  of  contract. 

I 


Oct.     4, 1892 


Delivery  of  riprap 
and  enlargement 
and  extension  of 
breakwater. 


Price 
per  ton, 
riprap. 


Remarks. 


$0. 09  Contract  completed  Ans.  9. 1833: 
I  amount  of  riprap  delivered, 
I      11,550  tons. 


COMMERCIAL  STATISTICS  FOR  CALENDAR   YEAR  1893. 

Arrivals  and  departures  of  vessels. 
[Draft,  4^  to  9^  feet;  tonnage,  35  to  280  tons.] 


Stojuners 

Sailing  vessels. 
Hargcs 


Total  . 


Kind  of  vessels. 


Number  '  Aggregate 

of   round  tonnage   of 

trips.    I    alltripa. 


520  !  182,000 

104  ,  10,400 

500  I  225.  OOJ 


1,124 


417,400 


Freight  received  and  shipped  by  water. 


Chief  articles. 


Receipts :  Com,  coal,  lumber,  merchandise,  and  miscellaneous  articles 

Shipments:  Starch,  glucose,  com,  feed,  fire  clay,  garden  and  farm  products, 
oysters,  fish , 


Tons. 


Estimated 
value. 


160.000       $2,225,000 
145,000         3,800.000 


The  above  figures  show  an  increase  in  tonnage  of  freigM|^J3|^5^1-,ton8  since  1889, 
the  last  year  when  such  statistics  were  received. 
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Vessels  built  during  1893  (5  merchant  vessels  and  21  yachts) 26 

Vessels  repaired  in  1893  (ranging  from  15  to  125  tons) .50 

Vessels  anchored  behind  the  breakwater  for  shelter  during  1893 1, 500 

No  new  lines  of  transportation  have  been  established  since  July  1, 1893. 


letter  of  mr.  8.  d.  phelps. 

The  National  Starch  Manufacturing  Co., 

Xo.  1  Broadway f  New  York,  April  19,  1894, 
Sir:  I  inclose  herewith  an  estimate  of  the  commerce  of  Glen  Cove  Harbor,  New 
York,  for  the  current  year  1893.    The  statement  is  merely  an  estimate,  because  no 
official  records  are  kept  from  which  to  obtain  exact  data. 

The  breakwater  as  far  as  completed  has  been  of  undoubted  benefit,  not  only  as  to  the 
permanency  and  depth  of  the  channel,  but  also  in  making  the  harbor  more  secure  for 
vessels  in  fogs  and  heavy  weather.     During  the  year  upon  difterent  occasions  more 
than  a  hundred  vessels  at  a  time  sought  shelter  from  stopms  behind  the  breakwater. 
During  seven  or  eight  months  of  the  year  two  steamers,  one  for  passengers  and 
the  other  for  freight,  mako  daily  trips  to  and  from  New  York.     A  large  amount  of 
freight  traffic  is  also  done  by  sailing  vessels,  barges,  and  canal  boats. 
There  are  three  ship  yards  in  the  harbor  for  the  building  and  repair  of  vessels. 
Yours,  respectfully, 

S.  D.  Phelps. 
Col.  Henry  M.  Rohbrt, 

Engineer  Office,  U,  S.  A. 


D  24. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

Flushing  Bay  is  on  the  nortli  shore  of  Long  Island,  about  14  miles 
by  water  from  the  Battery,  New  York  City.  The  town  of  Flushing 
is  on  the  east  bank  of  Flushing  Creek,  just  above  the  head  of  the 
bay.  The  bay  is  about  1  mile  wide  and  2  miles  long.  The  bottom  is 
of  soft  mud,  nearly  level,  the  depth  in  the  original  channel  being  not 
much  greater  than  elsewhere.  In  1861  a  depth  of  5  feet  at  low  water 
was  reported  in  the  channel  leading  uj)  to  Flushing.  At  the  beginning 
of  the  improvement  by  the  United  States  the  depth  there  was  but  3.9 
feet.    The  mean  rise  of  tide  is  7.1  feet. 

PROJECTS  FOR   IMPROVEMENT. 

A  survey  of  Fhisliing  Bay  was  made  in  1878,  and  a  project  for 
improvement  based  upon  the  survey  was  proposed  and  adopted.  This 
l^roject  provided  for  constructing  two  dikes,  the  first  to  extend  north- 
erly from  the  head  (or  south  end)  of  the  bay  along  the  west  side  of  the 
channel;  then,  bending  to  continue  westward  to  Herrick  Point,  at  the 
west  side  of  the  moutli  of  tlie  bay,  thus  forming  a  largo  tidal  basin, 
which  should  fill  and  discharge  through  the  main  channel;  the  second 
to  start  from  a  point  near  the  middle  of  the  east  shore  and  extend 
northwardly  to  the  G-foot  curve,  confining  the  channel.  It  also  pro- 
vided for  dredging  to  make  and  maintain  a  channel  G  feet  deep  at  mean 
low  water.    The  estimated  cost  of  this  Avork  was  as  follows: 

Constructing  4,400  Uncar  feet  of  i)ilo  dike,  at  $10  per  foot $44. 000 

Constructing  7,800  linear  feet  of  pile  dike,  at  $9  per  foot 70, 200 

Constructing  900  linear  feet  of  pile  dike,  at  $7.50  per  foot 6, 750 

Constructing  3,600  linear  feet  of  single  piling,  at  $3.70  per  foot 13,320 

For  83,000  cubic  yards  of  dredging,  at  20  cents  per  cubic  yard 16,  600 

Contingencies 22,630 

Total 173^ 

All  the  timber  work  of  the  dike  was  to  be  creosoted?^' '^^^  ^^  o 
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The  first  appropriation  was  expended  in  bnilding  3,057  linear  feet  of 
pile  dike  on  the  west  side  of  the  channel,  extending  northward  from 
near  the  head  of  the  bay.  Subsequent  appropriations  until  1888  were 
expended  in  dredging  to  make  and  maintain  the  required  channel  depth, 
it  being  found  necessary  to  dredge  repeatedly  in  the  same  places.  Tbe 
total  amount  of  material  dredged  in  this  period  was  about  235,000  cubic 
yards. 

In  September,  1888,  a  modification  of  the  original  project  was 
approved,  which  provided  for  "extending  the  dike  northward  and 
toward  the  west  side  of  the  channel  at  College  Point,  and  for  dredging, 
omitting  the  dikes  running  westerly  to  Herrick  Point,  and  the  single 
row  of  piles  on  the  east  side."  In  1891,  owing  to  strong  opposition  to 
the  dike  by  a  la^rge  number  of  property  owners  at  Flushing,  College 
Point,  and  !N^ewtown,  further  work  upon  it  was  discx)ntinued,  and  the 
project  was  modified  to  provide  for  maintaining  the  channel  by  dredg- 
ing only. 

Up  to  July  1, 1893, 4,663  linear  feet  of  the  dike  had  been  built.  The 
channel,  which  has  been  dredged  repeatedly,  had  fully  the  required 
depth  of  6  feet  at  mean  low  water,  with  width  of  70  to  100  feet. 

A  sketch  of  Flushing  Bay  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1889,  p.  732. 

OPERATIONS  DURING   THE   FISCAI.   YEAR  ENDING  JUNE  30.    1894. 

Nothing  was  done. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

The  dike,  4,663  linear  f©et  long,  is  in  poor  condition;  the  outer  part 
of  it,  1,606  feet  long,  which  was  left  partly  completed  in  1891,  has  since 
then  been  mucli  damaged  by  storms  and  ice.  Further  work  uxK>n  the 
dike  being  discontinued,  owing  to  strong  opposition  of  property  owners 
along  the  shores  of  the  bay  (see  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1892,  Part  I,  p.  723),  it  is  not  proposed  to  repair  tliis  damage. 
A  small  light  at  the  outer  (north)  end  of  the  dike,  maintained  by  the 
Light-House  Department,  prevents  the  structure  in  its  present  con- 
dition being  a  serious  menace  to  navigation  of  the  bay. 

The  channel  is  now  fully  6  feet  deep  .it  mean  low  water,  with  widths 
from  70  to  100  feet. 

PROPOSED   OPERATIONS. 

The  required  depth  and  nearly  the  full  width  having  been  secured, 
the  further  work  desired  under  the  project  consists  principally  in 
maintaining  the  channel. 

Appropriations  for  improving  Flushing  Bay  have  been  made  as  fol- 
lows : 


Application. 


Date.         Amosstw 


Coii«»traction  of  dike Mar.  3,  1870  92KCC* 

DrmWiu ii June  14,  IHSO  15  tOI 

Do ,Mar.    3,1881  J0.'« 

Do ;  Aug.    2,188J  5  ») 

13o July    5.1884  ia.l>-« 

I). Aup.    5.1880  ia»»« 

Consti'.utioii  of  diko  and  dredging Auj;.  11.1888  13l  OOC 

Kopairof  dike  and  drt'dKiiig ;  Sept.  l».18»-.»  20,<M« 

Dredgln- July  UIOC  IU.VM 

Total 't'Yxr^mo  "^** 
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FhiHlaing  Bay  is  in  the  collection  district  of  New  York.  The  nearest  light-house 
is  on  North  Brother  Island,  3  miles  to  the  northwest.  There  is  a  small  light  on  the 
north  end  of  the  dike  in  the  hay,  maintained  hy  the  Liffht-Houso  Department. 
Fort  Sohnylerand  Willets  Point,  about  4  miles  east  ftom  the  mouth  of  the  bay,  are 
the  nearest  works  of  defense. 

Money  statement 

Jnly  1,  1893,  balance  unexpended $5,  019. 02 

June  30,  1894,  amount  expended  during  liscal  year 4, 427. 77 

July  1,  1894,  balance  unexpended 591. 25 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 500. 00 
Amountthatcanboprofitably  expendedinflscal  year  ending  June30,1896    20, 000. 00 
Submitted  in  compliance  with  recxuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS  FOR   CALENDAR  YEAR  1893. 

These  statistics  have  been  asked  for  but  have  not  been  received,  tho  only  returns 
being  for  the  freight  of  Boyer's  Flushing  and  College  Point  Line ;  the  boats  of  tho 
line  made  30-1  round  trips,  the  aggregate  tonnage  of  all  trips  being  20,330  tons. 

No  records  of  harbor  commerce  are  kept  at  Flushing,  and  no  complete  or  satisfac- 
tory estimates  of  amounts  can  be  obtained. 

For  the  calendar  year  1888,  2,440  vessels  were  reported  arriving  and  departing, 
with  229,235  tons  of  freight. 

No  new  lines  of  transx)ortation  have  been  established  since  July  1,  1893. 


D  25. 

IMPROVEMENT  OF  PATCHOGUE  RIVER,  NEW  YORK. 

Patcliogue  Kiver  is  a  small  stream  on  the  south  side  of  Long  Island, 
emptying  into  Great  South  Bay,  near  its  eastern  end,  and  about  55 
miles  in  a  direct  lino  east  from  Kew  York  City.  The  village  of  Pat- 
chogue,  which  lies  about  a  mile  north  of  the  mouth  of  the  river,  has  a 
resident  population  of  about  5,000,  which  is  considerably  increased 
during  the  summer  months. 

The  approach  to  Patchogue  Eiver  by  water  is  through  Fire  Island 
Inlet,  and  thence  by  a  rather  crooked  course  for  some  14  miles  through 
Great  South  Bay;  the  depth  through  the  bay  and  up  to  within  a  half 
mile  of  the  river's  moutli  is  about  8  feet;  at  the  mouth  of  the  river  the 
natural  depth  shoaled  up  to  about  2  feet,  which  depth  could  be  carried 
op  to  the  village  landings. 

About  tho  year  1870  the  State  of  New  York  made  an  appropriation  for 
improving  the  entrance  to  this  river.  A  jetty  about  1,000  feet  long  waa 
built  from  the  west  side  of  the  mouth  of  the  river  and  a  channel  dredged 
alongside  of  it.  The  jetty  was  built  of  a  single  row  of  sheet  piling, 
with  round  piles  at  intervals  of  G  feet,  and  riprapped  along  the  sides. 
In  1891  about  200  linear  feet  of  tho  piling  remained,  but  baSly  injured; 
the  riprap  could  be  traced  for  nearly  the  whole  length  of  the  work,  but 
no  trace  of  the  dredged  channel  remained. 

The  mean  rise  of  the  tide  at  Patchogue  River  is  1.1  feet. 
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The  river  and  harbor  act  of  June  4,  1880,  provided  for  a  snrvey  of 
the  river,  which  was  made  that  year;  the  rejwrt  dated  October  30, 1886, 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881, 
p.  674,  contained  estimates  for  a  plan  of  improvement  as  follows: 

Tho  estimato  to  secure  a  depth  of  6  feet  at  mean  low  water  by  dret\ging  in 

the  river,  ami  from  its  month  to  the  6- foot  curve  in  the  bay  is $21,090 

Fordiking,  from  river  to  6-foot  curve  in  bay 15,800 

Engineering,  contingencies,  etc.,  15  per  cent 5. 520 

Total 42,320 

One  dike  was  to  be  on  the  west  side  of  the  river's  montli^  and  another 
and  shorter  one  on  the  east  side;  the  total  length  of  the  two  to  be 
about  2,400  feet,  to  be  of  carbolized  timber  filled  with  riprap,  and  to  be 
from  5  to  7  feet  wide  from  out  to  out. 

Nothing  had  been  done  toward  the  desired  improvement,  and  in  1886, 
another  examination  (ordered  by  the  river  and  harbor  act  of  that 
year)  was  made, 

Therejmrton  this  examination  is  imnted  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  j).  759.  This  report  eontained  a 
project  and  estimate  for  dredging  a  channel  CO  feet  wide  and  6  feet 
deep  from  the  Highway  bridge  at  Patchogue  (4,000  feet  above  the  moath 
of  the  river)  to  the  (i-foot  curve  in  Great  South  Bay,  a  total  lenofth 
of  about  a  mile,  and  to  protect  tlie  channel  in  the  bay  by  a  dike  or  jett)' 
on  its  west  side  1,700  feet  long.  The  plan  also  mentioned  the  p(^- 
sible  necessity  of  a  dike  cm  the  east  side,  but  it  was  not  included  in 
the  estimates,  which  were  as  follows : 

Dredging  from  tlio  head  of  navigation  at  the  bridge  to  the  6-foot  contour  in 
(trciit  South  nay,  the  channel  being  6*)  feet  wide  and  6  feet  deei>,  would 
require  the  removal,  by  scow  measurement,  of  about  60,000  cubic  yards  of 

sand,  at  30  cents  ])er  cubic  vard ! $18, 000 

Dikinjr,  1,700  linear  feet,  at  $10  i)er  linear  foot 17.  (X^ 

Superintendence,  contingencies,  etc 5, Oft) 

Total 40.000 

Beginning  of  work  under  this  i)roject  was  approved  by  the  Secretary 
of  War  October  4, 1890,  after  the  first  approi)riation  for  tbe  improve 
ment  had  been  made. 

X^p  to  July  1,  1893,  the  jetty  had  been  built  1,340  feet  long,  termi 
nating  in  4 J  feet  de])th  of  water;  the  top  was  1  foot  above  high  water 
and  3  feet  wide.  The  dredged  channel  had  been  extended  to  Gill>erts 
Point,  about  1,200  feet  inside  tbe  mouth  of  the  river,  with  width  of  00 
to  160  feet  and  depths  from  C  to  12  feet,  some  private  dredging  having 
been  done  to  considerable  depths,  to  obtain  material  for  filling  on 
marsh  lands.  The  channel  outside  the  mouth  of  the  river  has  sboaled 
somewhat  since  it  was  dredged  in  1890. 

Harbor  lines  for  Patchogue  River  were  established  by  the  Secretary 
of  War  under  date  of  January  17,  1894. 

A  sketch  of  Patchogue  River  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  p.  984. 

OPERATIONS   DUKI^'G   THE  FISCAL   YEAB  ENDING  JUNE  30,  1894. 

No  work  of  improvement  was  in  ju'ogi'ess,  the  funds  appropriated 
being  practically  exhausted. 
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An  examination  of  the  harbor  was  made  and  a  plan  and  description 
of  harbor  lines  were  prepared  and  reported  npon,  which  were  estab- 
lished by  approval  of  the  Secretary  of  War,  January  17, 1894. 

PRESENT   CONDITION  OF   IMPROVEMENT. 

The  channel  from  Great  South  Bay  to  the  mouth  of  the  river,  dredged 
50  feet  wide  and  6  feet  deep  in  1891,  has  shoaled  so  that  the  available 
depth  is  now  scant  5  feet  at  mean  low  water;  above  the  entrance,  to 
Gilberts  Point,  the  depth  is  fully  6  feet  and  width  from  60  to  150  feet, 
partly  dredged  at  private  expense.  Above  Gilberts  Point  the  available 
depth  to  the  head  of  the  stream  is  3J  feet,  though  it  is  considerably 
deeper  in  i)laces,  the  result  of  private  dredging. 

The  jetty  is  in  fair  condition;  it  was  damaged  slightly  by  ice  daring 
the  winter  of  1892-'93,  but  not  so  as  to  urgently  need  repair. 

PROPOSED    OPERATIONS. 

Future  appropriations  should  be  applied  to  completing  the  dredged 
channel  and  extending  the  jetty. 

Appropriations  for  improving  Patchogue  Eiver,  New  York,  have  been 
made  as  follows : 


Application. 


Constructing  Jetty  and  dredging. 
Dredging *. 


Total . 


Date. 


Sept  10, 1690 


ept 

uly 


July  13,  1892 


I 


Amount. 


$13,000 
8,000 


23,000 


Patchogue  River  is  in  the  collection  tlistrict  of  New  York.  The  nearest  light- 
house is  at  Fire  Island  Inlet,  14  miles  southwest.  The  nearest  work  of  defense  is 
Fort  Hale,  New  Haven  Harbor,  Comrecticut,  about  35  miles  in  a  direct  line  northward. 

Money  statement 

July  1,  1898,  balance  unexpended $4, 180. 17 

June  30,  1894,  amount  expended  during  fiscal  year 3, 585. 97 

July  1,  1894,  balance  unexpended 594. 20 


{Amount  (estimated)  required  for  completion  of  existing  project 17,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1 896    17, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR   YEAR 
[Through  courtesy  of  Messrs.  E.  Bailey  &  Sons,  Patchogue,  N.  T.] 
ArrivaU  and  departures  of  vessels. 
[Draft,  4  to  9  feet;  tonnage,  8  to  500  tons.] 


Kinds  of  vessels. 


Number  |  Aggregate 

of  round,  tonna£:eof 

trips.         all  tripa. 


Steamers lOO  '  45,000 

Bailing  vessels 800  I  50.000 

Barges I  300  30,000 


Total. 


■•Brgitize^lbyVlr^p^   125,000 
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Freight  received  and  shipped  by  water. 


CLief  articles. 


Receipts:  Lumber,  coal,  brick,  atone,  oysters,  and  general  mercUandiso  . 
Shipments :  Lumber,  oysters,  etc 


Total  receipts  and  shipments. 


Tons. 


Estimated 
value. 


100,000  i    fl,  350, 000 
25.000  350,  OOa 


125,000         1.700. 000 


These  figures  8how  an  increase  of  5,000  tons  over  amount  of  freight  reported  for 
1892. 

Vessels  built  during  1893,  ranging  from  8  to  50  tons 30 

Vessels  repaired  during  1893,  ranging  from  8  to  300  tons 150 

No  new  lines  of  transportation  have  been  established  sinco  July  1,  1893. 

The  year  1893  wns  not  a  fair  average  year,  owing  to  general  business  depression. 
Improvement  made  is  a  great  advantage  to  navigation,  and  will  greatly  increase 
receipts  aud  shipments  by  water  when  completed.  The  above  figures  are  estimated 
only,  but  fairly  accurate. 


D26. 

IMPROVEMENT  OF  BROWNS  CREEK,  SAYVILLE,  LONG  ISLAND,  NEW  YORK. 

Browns  Creek  is  a  small  stream  flowing  midway  between  the  villages 
of  Sayville  and  Bayport,  near  the  south  shore  of  Long  Island^  and 
emptying  into  Great  South  Bay  about  11  miles  northeast  of  Fire 
Island  Inlet.  From  Fire  Island  Inlet  to  the  vicinity  of  Browns  Creek 
there  is  a  rather  crooked  channel  of  8  feet  available  depth.  The  origi- 
nal entrance  to  the  creek  was  crooked,  narrow,  and  shilling.  Its  depth 
at  mean  low  water  was  about  0.4  foot.  In  the  stream  itself  the  low- 
water  level  was  from  0.3  to  1.3  feet  higher  than  low  water  in  Great  South 
Bay,  and  the  channel  depths  from  zero  fo  3  feet  below  low  water  in  the 
bay.  The  width  of  the  stream  from  the  bay  to  the  Highway  Bridge, 
about  5,000  feet,  averages  77  feet.  Its  course  lies  through  a  marsh 
from  one-quarter  to  one-half  mile  in  width,  separated  from  the  bay  by 
a  low  and  narrow  beach.  In  its  natural  condition  this  stream  was  not 
available  for  any  purpose  of  navigation. 

The  permanent  population  of  Sayville  is  said  to  be  3,500. 

The  mean  rise  of  tide  in  Great  South  Bay  is  1.1  feet;  at  the  Highway 
bridge,  except  in  dry  seasons,  it  is  scarcely  noticeable. 

PROJECT  OF  IMPROVEMENT. 

In  pursuance  of  the  river  and  harbor  act  of  August  11, 1888,  a  sur- 
vey of  Browns  Creek  was  made,  the  report  on  which  was  printed  in 
House  Ex.  Doc.  Ko.  22,  Fifty-first  Congress,  first  session;  and  also  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  pp. 
C69-674.  With  this  report  plans  and  estimates  for  work  were  pre- 
sented as  follows: 

The  object  of  the  desired  improvements  is  to  secure  an  oncboraf^e  ground  or  place 
Trhere  the  fishing  boats  can  lie  in  safety  during  rough  weather.  This  can  be  accom- 
plished by  widening  and  deepening  the  creek  and  improving  its  month.  To  pre- 
vent the  entrance  from  filling  up  by  drift  aud  wave  action,  jetties  will  probably  be 
needed  on  both  sides,  certainly  on  the  west  side,  as  the  drift  of  sand  along  the  shore 
is  from  west  to  east.  The  jetties  should  be  of  riprap,  the  top  and  slopes  to  be  of 
stone  weighing  not  less  than  one- fourth  ton,  the  top  to  be  3  feet  wide  and  1  foot 
above  high  water,  with  slopes  of  1  on  1.     The  stone  on  the  top  and  slopes  should  b© 
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selected  and  carefully  laid,  so  as  to  present  as  smooth  a  surface  as  possible,  to  resist 
the  action  of  the  moving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water 
from  the  6-foot  curve  in  the  bay  up  to  the  first  bend  in  the  creek  (1,850  feet)  is  esti- 
mated to  be : 

33,000  cubic  yards,  at  30  cents  per  cubic  yard,  the  material  to  be  deposited 
in  the  bay $9,900 

For  a  4-foot  channel  100  feet  wide  above  this  point  to  tho  Highway  bridge, 
4,680  feet.  86,000  cubic  yards,  at  11  cents  per  cubic  yard,  tho  material  to  bo 
placed  on  the  banks 12, 040 

Cost  of  west  jetty,  1,600  feet  long,  3,700  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard 9,250 

Cost  of  east  jetty,  1,400  feet  long,  3,100  cubic  yards  of  riiirap,  at  $2.50  per 
cubic  yard. .. ! 7, 750 

Contingencies 7, 060 

Total 46,000 

The  lirst  work  to  be  done  should  be  the  deepening  at  and  near  tho  mouth,  and  the 
construction  of  jetties,  commencing  at  the  shore  end.  These  works  should  be  car- 
ried on  simultaneously. 

This  improvement  would  not  only  benefit  those  engaged  in  oystering  and  fishing, 
but  would  enable  many  articles  of  commerce  to  be  brought  to  Say  ville  by  water, 
instead  of  by  rail,  as  at  present.  A  partial  ^  -  movement  would  be  of  great  benefit 
to  small  vessels. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  October  4, 1890,  after  the  first  appropriation  for  improv- 
ing Browns  Creek  had  been  made. 

Up  to  July  1, 1893,  492  feet  of  tlio  west  jetty  and  438  feet  of  the  east 
jetty  had  been  built  to  a  height  of  1  foot  above  mean  high  water  and 
the  dredged  channel  had  been  made  1,893  feet  long,  100  feet  wide,  and 
4  feet  deep  at  mean  low  water. 

'^o  sketch  of  Browns  Creek  has  been  printed  in  any  annual  report 
of  the  Chief  of  Engineers  prior  to  1894.  A  sketch,  from  the  survey, 
was  printed  in  connection  with  the  report  on  the  survey  in  House  Ex. 
Doc.  No.  22,  Fifty-llrst  Congress,  first  session. 

OPERATIONS   DURING   THE  FISCAL   YEAR   ENDING  JUNE  30,  1894. 

Nothing  was  done. 

PRESENT   CONDITION   OF   IMPROVEMENT, 

The  west  jetty  has  been  made  492  feet  long  and  the  east  jetty  438 
feet  long,  both  with  top  width  of  3  feet  at  height  of  1  foot  above  mean 
high  water.  Since  work  on  them  was  suspended,  in  August,  1892,  they 
have  suffered  trifling  damage  from  ice,  but  not  such  as  to  require  imme- 
diate repair;  they  are  in  fair  condition. 

The  dredged  channel,  1,893  feet  long,  100  feet  wide,  and  4  feet  deep  at 
mean  low  water,  has  shoaled  a  few  inches  from  deposit  of  a  very  soft 
mud.  About  1,400  feet  of  this  channel  lies  inside  the  shore  line,  and 
is  used  freely  for  night  anchorage  by  small  oyster  boats  owned  and 
operated  in  tlie  vicinity.  Private  canals  have  been  dredged  into  the 
east  bank  of  the  creek  by  the  owners  of  the  property,  amounting  in 
aggregate  to  1,525  linear  feet.  This  additional  area  is  used  both  for 
business  puri)oses  and  for  anchorage. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  channel  and  to  completing  the  jetties,  as  contemplated  in  the 
approved  project.  Digitized  by  V^OOglC 
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Appropriations  for  imi)roviiig  Browns  Creek  have  been  made  as  fol- 
lows : 

-  -  ^ 

Application.  Date.  Aniofinit. 


C'THRtriictlng  jetties  and  drrxlging '  Sept.  19. 1890       $11000 

Dredging Julyl3as«2  5.0W 

Total 17,  e« 


Browne  Creek  is  in  the  collection  district  of  New  York. 

The  nearest  li^ht-house  is  at  Fire  Island  Inlet,  about  11  miles  southwest. 

The  nearest  works  of  defense  Jire  the  fortifications  at  Willets  Point,    New  York, 

ahout  35  miles  west,  and  Fort  Hale.  New  Haven  Harbor,  Connecticut,  about  the 
some  distance  northeastwardly. 

Money  statement. 

July  1,  1893,  balance  unexpended $375.^ 

June  30,  1894,  amount  expended  during  iiscal  year 175. OO 

July  1, 1894,  bahmce  unexpended 200. 83 

(Amount  (estimated)  required  for  completion  of  existing:  project 29, 000.  OP 

Amount  that  can  be  profitably  expended  in  fiscal  year  euoing  J  nne  30, 1896  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  *2  of  river  and 
harbor  act.s  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKKCIAL   STATISTICS   FOR   THE   CALENDAR  YEAR    1893. 

Draft  of  vessels  using  harbor,  feet 2  to  5 

Oyster  boats  and  small  vessels  belonging  in  harbor,  estimated  at l.'SO 

Amount  of  ovHtors  taken  during  the  year  by  vessels  belonging  in  harbor 

(estimated  about),  bushels .' 240.000 

Vessels  (estimated)  usiug  harbor  for  shelter  or  for  night  which  could  not 

have  used  it  before  improvement,  over -40 

Largest  number  of  vessels  observed  at  one  time  in  the  harbor:  No  actual 

count  a])pears  to  have  been  made  during  the  past  year,  but  on  more  than 

one  occasion  the  harbor  has  been  filled  with  boats  up  to  it«  entire  capacity, 

leaving  only  a  passaj^e  way  in  and  out. 

Vc.«*.sels  built  during  1893  (running  from  7  to  18  tons) ? 

Vessels  repaired  in  1893  (ranging  from  5  to  20  tons) 20 

No  new  lines  of  transportation  have  been  established  since  July  1, 1893. 

Kstiuiated  amount  of  commerce  by  water,  received  at  Browns  Creek  :  There  seans 
to  be  no  way  of  even  a])proximately  stating  the  amount  of  commerco  with  reason- 
able certainty,  but  acconling  to  all  observations  it  was  nearly  doubled,  as  a  contin- 
uation of  the  improvement  ofiered  further  facilities,  and  it  is  regarded  as  certain 
that  a  completion  of  the  work  along  the  lines  originally  laid  out  wonld  bring  to 
the  harhor  practically  all  the  commerce  of  the  vicinity,  except  such  merchandise  as 
from  its  nature  would  necessarily  have  to  be  carried  by  rail. 

Sayville,  Lon'g  Island,  X.  Y.,  April  x^T,  1S94. 
In  addition  to  the  foregoing  statistics,  which  are  as  nearly  accurate  as  it  has  been 
possible  to  make  them,  it  is  suggested  that  I  call  your  attention  to  the  following: 

The  last  winter  being  an  open  one  has  demonstrated  the  great  advantage  of  the 
improvement  as  aftording  a  harbor  for  daily  refuge  to  the  oyster  boats,  which  before 
the  improvement  was  made  would  have  been  '*  laid  up  ''  for  the  winter  months  at 
points  too  far  distant  to  have  rendered  them  accessible  for  use  even  when  the  weather 
was  favorable  to  the  industry. 
Very  respectfully,  yours, 

Joseph  Wood, 
(On  behalf  of  the  Village  Improvement  Society  of  Saj'A'illo  and  Bayport.) 
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D  27. 

REMOVING  SUNKEN  VESSELS  OR   CRAFT   OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

1.  WRECK     IN    BLOCK    ISLAND    SOUND,   OFF    THE    COAST    OF    BHODB 

ISLAND. 

Engineer  Office,  TJ.  S.  Army, 
New  York,  N.  T.,  September  15,  1893. 

General:  I  have  the  honor  to  submit  the  following  report  upon 
examination  and  removal  of  a  mast  attached  to  a  wreck  in  Block  Island 
Sound : 

This  mast  was  reported  to  the  Commissioner  of  Navigation  by  Capt. 
W.  S.  Schley,  U.  S.  Kavy,  inspector  of  Third  light-house  district,  under 
date  of  August  5,  1893,  and  the  matter  was  referred  to  me  by  indorse- 
ment of  the  Chief  of  Engineers,  dated  xVugust  12,  1893. 

The  location  of  this  obstruction  was  S.  by  W.  J  W.  from  Quonocon- 
taug  Life-Saving  Station,  lihode  Island,  about  2  miles  out  from  shore 
in  Block  Island  Sound,  which  is  nearly  as  exposed  as  the  open  ocean. 
This  made  the  examination,  to  find  whether  there  were  other  masts 
standing  below  the  surface,  comparatively  an  expensive  matter,  while 
the  removal  of  the  single  mast  would  bo  but  slight  additional  expense; 
and  upon  representation  of  these  conditions  to  the  Chief  of  Engineers, 
authority  was  granted  to  make  the  examination  and,  if  found  practica- 
ble, toreraove  the  dangerous  i)art  of  the  wreck,  and  an  allotment  of  $150, 
or  so  much  thereof  as  may  be  necessary,  was  made  for  such  work. 

Two  attempts  were  made  to  examine  this  wreck,  which  failed,  owing 
to  rough  seas  and  diflBculty  in  obtaining  a  proper  vessel;  but  on  these 
occasions  a  detailed  plan  of  operations  was  arranged,  which  succeeded 
on  the  third  trial. 

On  the  5th  of  September,  a  tugboat  was  taken  out  to  the  locality. 
The  standing  mast  was  readily  found,  and  a  rope  about  250  feet  long, 
weighted  at  different  points,  was  attached  to  the  mast  and  ^unk  to  a 
depth  of  about  30  feet  and  then  slowly  swept  around  in  a  circle.  This 
would  have  discovered  the  other  masts,  if  any  had  been  standing  within 
25  feet  of  the  surface,  but  none  were  found.  A  hawser  was  then  fast- 
ened to  the  standing  mast,  and  by  pulling  in  different  directions  with 
the  tug  the  mast  was  finally  loosened  from  the  wreck  and  came  clear, 
with  boom  and  gaff  attached.  The  mast  removed  was  about  60  feet  in 
length.  If  the  other  masts  are  still  standing  in  their  steps  in  the  deck 
— the  deptii  being  18  fathoms — they  would  be  from  35  to  40  feet  below 
the  surface.  At  this  depth  it  would  bo  very  difficult  to  find  and 
remove  them,  and,  as  long  as  they  remain  there,  they  can  not  be 
dangerous  to  vessels. 

The  wreckage  removed  was  old  and  of  no  value  to '  sell  It  was 
towed  into  New  London  Harbor  and  taken  ashore. 

The  mast  is  supposed  to  be  part  of  the  three-masted  schooner  Harry 
White,  loaded  with  iron  pipe  and  sunk  in  that  vicinity  by  collision  on 
or  about  March  22,  1892.  The  mast  had  been  wrenched  from  its  step 
and  the  heel  had  floated  upward,  being  held  in  place  by  the  mast-head 
stays,  so  firmly  that  the  exposed  mast  stood  nearly  vertical,  without 
regard  to  tiie  tidal  currents. 

The  only  dangerous  part  of  the  wreck  which  a  careful  examination 
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discovered  lias  been  removed  to  a  depth  of  over  oO  feet  below  the  sur- 
face 5  the  entire  cost  of  the  examination  and  removal  has  been  $89.52. 
Very  resi>ectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  CoL,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^   U.  8.  A. 


2.  wreck  of   schooner   ELIZA  ANDERSON  IN   NEW  HAVEN  HARBOK, 

connecticut. 

Engineer  Office,  XJ.  S.  Army', 

^■ew  YorJij  N.  Y.,  August  9, 1893. 

General  :  I  have  tlie  honor  to  report  that  the  schooner  Eliza  Ander- 
sonj  coal  laden,  was  sunk  in  a  collision  near  Faulkners  Island,  Long 
Island  Sound,  some  time  in  June,  1893.  The  Chapman  Wrecking  Com- 
pany raised  the  wreck  about  two  weeks  ago  and  brought  her  into  Xew 
Haven  Harbor,  to  a  point  about  300  feet  east  of  Sandy  Point  Dike, 
where  the  water  is  about  G  feet  deep  at  low  tide,  removed  her  load,  strip- 
ped her  of  everything  valuable,  and  abandoned  her.  I  wrote  t  he  wreck- 
ing company  about  this  matter  on  the  1st  of  August,  and  received 
their  reply  that  they  did  not  propose  to  do  anything  further  to  the 
wreck  (copies  of  letters  inclosed,  omitted  here).  In  my  judgment,  the 
wreck  in  its  present  position  is  a  dangerous  obstruction  to  navigation 
in  New  Haven  Harbor.  Small  boats  sail  in  this  vicinity  at  all  stages  of 
tide,  and  the  large  steamers  occasionally  run  as  far  inshore  at  high 
tide. 

I  consider  this  "the  creation  of  an  obstruction  not  affirmatively 
authorized  by  law, "  such  as  is  prohibited  by  section  10  of  the  river  and 
harbor  act,  approved  September  19, 1890,  and  recommend  that  the 
matter  be  referred  to  the  Attorney-General  of  the  United  States, 
for  institution  of  proceedings  in  accordance  with  the  section  above 
referred  to. 

I  inclose  herewith,  besides  the  correspondence  above  mentioned,  a 
sketch  showing  approximately  the  location  of  the  wreck  and  a  clipping 
from  the  New  Haven  Palladium  of  August  8, 1893  (omitted  here). 
Very  respectfully,  your  obedient  servant, 

Heisry  M.  Robert, 
Lieut  Col.y  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  lieut.  col.  h.  m.  robert. 

Engineer  Office,  U.  S.  Army, 
Kew  YorJc,y.  T.,  8eptemher  22^  1893. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
removal  from  New  Haven  Harbor  of  the  wrecked  schooner  Eliza  Ander- 
son^ taken  up  from  near  Faulkners  Island  by  the  Chapman  Wrecking 
Company,  and  left  by  them  in  New  Haven  Harbor  in  a  position  where 
she  was  a  source  of  danger  to  navigation. 

This  action  of  the  wrecking  company  and  their  refusal  to  remove  the 
wreck  were  reported  in  my  letter  to  the  Chief  of  Engineers,  dated  August 
9, 1893,  with  recommendation  that  the  matter  be  referred  to  theDepart- 
ment  of  Justice.  digitized  by  V^OOgie 
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On  August  15  I  was  notified  by  the  Chief  of  Engineers  that  this 
recommendation  had  been  adopted  and  acted  upon,  and  at  the  request 
of  Mr.  Geo.  P.  McLean,  IJ.  S.  attorney  for  the  State  of  Connecticut,  I 
visited  him  at  his  office  and  conferred  with  Iiim  concerning  tlie  details 
of  the  action  of  the  wrecking  company. 

At  my  request  the  {ittorney  notified  the  company  of  his  i)roposed 
action  and  suggested  they  call  on  me  in  reference  to  the  matter. 

Subsequently  their  attorney  called  on  me,  and,  after  examining  the 
law  and  discussing  the  case,  came  a  second  time  with  a  member  of  the 
firm,  who  explained  that  they  had  been  wholly  ignorant  of  the  require- 
ments of  the  law,  and  had  not  known  that  tliey  were  violating  it  in 
making  such  disposition  of  the  wreck,  but  that  they  intended  at  once 
to  take  it  up  from  New  Haven  Harbor  and  to  sink  it  in  Long  Island 
Sound,  in  water  15  fathoms  depth  or  over. 

On  the  3d  and  4tli  of  September,  1893,  the  wreck  was  taken  up  and 
carried  out  of  New  Haven  Harbor.  I  had  no  notice  of  this  and  conse- 
quently no  opportunity  to  verify  the  depth  of  water  where  it  was  sunk. 
The  wrecking  company  rei)ort  that  they  sunk  it  in  15  fathoms  depth,  the 
masts  and  everything  above  the  deck  having  been  removed.  I  had  an 
examination  made  of  the  place  where  the  wreck  had  lain,  and  found 
there  one  piece  of  timber,  12  by  18  inches  and  16  feet  long,  which  I  had 
removed. 

Nothing  of  the  wreck  now  remains  in  New  Haven  Harbor  which  can 
be  a  source  of  danger  to  vessels. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 
Lieut.  CoL,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  IS,  A. 


3.  avreck  of  steamer  panther  in  atlantic  ocean,  off  south- 
ampton, long  island,  new  york. 

Engineer  Office,  U.  S.  Army, 

New  YorlCy  N.  Y.,  October  17, 1893. 

General:  I  have  the  honor  to  submit  the  following  report  upon 
examination  and  removal  of  part  of  the  sunken  steamer  Panther. 

This  wreck  was  reported  to  the  Commissioner  of  Navigation  by  Capt. 
W.  S.  Schley,  XJ.  S.  Navy,  inspector  of  the  Third  light-house  district, 
under  date  of  September  1,  1893,  and  the  matter  was  referred  to  me  by 
indorsement  of  the  Chief  of  Engineers  dated  September  7,  1893  (3817). 

The  Panther  was  an  ocean  tug,  iron-built,  bound  east  with  two  barges 
in  tow.  She  was  caught  off  the  south  shore  of  Long  Island  in  the 
violent  storm  of  August  24, 1893,  which  carried  away  her  barges  and 
disabled  the  tug.  She  came  to  anchor,  but  was  unable  to  ride  out  the 
gale.  She  was  "swamped,"  filled,  and  sunk  in  50  feet  of  water  about  2 
miles  south  of  the  Life-Saving  Station  at  Southampton,  Long  Island. 
The  barges  drifted  ashore  and  were  broken  up.  One  of  the  Panther^s 
two  masts  was  also  carried  ashore.  Twenty  lives  were  lost  in  the 
wreck. 

At  the  time  the  wreck  was  reported  the  only  part  above  water  was 
a  small  gaff  or  derrick,  attached  by  a  chain.  About  6  feet  below  water 
could  be  seen  the  cross-trees  attached  to  the  masthead,  the  topmast 
having  gone  ashore.  ..^.^.^^^  ^^  ^OOgie 
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The  location  out  in  the  open  ocean  and  50  miles  distant  from  Hre 
Island  Inlet,  the  nearest  shelter,  made  the  examination  practically 
dei)endent  upon  secaring  still  water,  and  it  appeared  probable  that  the 
dangerous  parts  of  the  wreck  could  be  removed  at  the  time  of  the 
examination  and  at  very  little  additional  expense.  Upon  representa- 
tion of  these  conditions  to  the  Chief  of  Engineers,  authority  was 
granted  to  make  the  examination  and,  if  found  practicable,  to  remove 
the  dangerous  parts  of  the  wreck  at  the  same  time  and  by  hired  labor, 
as  being  most  economical  and  advantageous  to  the  Government. 

A  party  of  three  went  from  this  office  on  October  9,  with  dynamite, 
wires,  and  battery,  having  the  promise  of  assistance  Irom  the  life-sav- 
ing crew  at  Southampton.  On  the  10th  the  surf  was  running  toohi^h 
to  get  out,  but  on  the  11th  two  boats  succeeded  in  passing  it.  On 
reaching  the  wreck  it  was  found  that  the  conditions  had  changed  since 
it  was  reported.  The  derrick  was  still  floating;  the  mast  had  broken 
ofl'  close  to  the  deck  and  was  standing  about  3  feet  out  of  water, 
heel  up,  inclined  about  25°  from  the  vertical;  the  cross-trees  were 
entangled  in  the  rigging  below  in  such  a  way  as  to  hold  the  mast  very 
rigid;  it  was  inclined  against  the  tide.  A  search  was  made  for  the 
smokestack,  but  it  could  not  be  found;  presumably  it  had  broken  off, 
but  if  left  standing,  it  could  hardly  be  a  serious  danger  to  vessels. 

A  sounding  line  was  slid  down  along  the  mast,  after  repeated  trials, 
to  a  depth  of  25  feet;  further  than  this  it  would  not  follow  the  maj^t 
but  caught  in  the  rigging.  A  charge  of  dynamite  was  sunk  on  the 
line  and  exploded,  when  the  mast  came  up  in  a  piece  32  feet  long  with 
several  smaller  pieces  aggregating  3  to  4  feet;  the  mast  was  but  alwnt 
3(i  feet  long,  the  deck  being  42  feet  below  water,  and  the  mast  when 
first  reported,  G  feet  below  water;  so  that  this  accounted  for  practically 
all  of  the  mast,  the  remaining  parts  being  only  the  end  at  the  cross 
tree,  which  is  sunk  by  the  weight  of  the  iron  rigging. 

The  derrick  was  a  small  spar  about  the  size  of  an  ordinary  spar-buoy: 
it  was  not  set  free  by  the  first  ex]3lo8iou  but  remained  held  by  a  chain 
to  the  deck  or  rigging  below.  A  small  charge  of  dynamite  set  the  der- 
rick free,  and  derrick  and  mast  were  drifted  ashore. 

The  only  dangerous  parts  of  the  wreck  which  the  examination  revealed 
or  which  remained  on  tlie  boat,  according  to  the  description  of  her, 
were  thus  removed  to  a  depth  of  over  30  feet  below  low  water. 

1  take  pleasure  in  acknowledging  indebtedness  to  Keeper  Burnett 
and  the  crew  of  the  life-saving  station  at  Southampton,  N.  Y.,  for  their 
efficient  assistance  and  cordial  cooperation. 

The  entire  cost  of  the  examination  including  the  removal  of  the 
dangerous  parts  of  the  wreck  was  875.83. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col. J  Corps  of  Engineerx 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8y  U.  8.  A. 


4.  wreck  of  schooner  lizzie  raymond  in  long  island  souiia 
near  the  west  end  of  long  sand  shoal. 

Engineer  Office,  U.  S.  Army, 
New  York,  N.  T.,  October  24, 1893. 
General:  I  have  the  honor  to  submit  the  following  rei)ort  upou 
removal  of  the  wreck  of  sdiooner  Lizzie  Raymond  near  the  west  end  of 
Long  Sand  Shoal,  Long  Island  Sound.  Digitized  by  V^OOQ IC 
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This  wreck  was  first  brought  to  my  notice  while  making  inquiry  about 
another  wreck  reported  in  that  part  of  Long  Island  Sound,  and  was 
reported  by  me  to  the  Chief  of  Engineers  August  3, 1893^  as  follows: 

On  the  liigbt  of  July  23, 1893,  the  two-masted  scliooDcr  Lizzie  Raymond,  of  Green- 
port,  N.  Y.,  about  200  toDB,  Capt.  Davis  or  Davidson,  of  Port  Jeff<orson,  N.  Y.,  bound 
from  Greenport,  N.  Y.,  to  Port  Jeffereon  "with  cargo  of  oyster  shells,  capsized  in  a 
squall  and  sank  in  aboat  12  feet  depth  at  low  water  at  a  point  near  the  west  end  of 
Lon<ir  Sand  Shoal.  The  wreck  now  lies  with  one  gunwale  exposed  at  low  tide  in  a 
locality  where  she  is  a  serious  danger  to  vessels  of  light  draft.  It  is  estimated  that 
the  cost  of  removing  this  wreck  would  be  about  $600.  In  my  judgment  it  ought  to  bo 
removed,  and  if  the  owners  can  not  be  induced  or  required  t-o  do  it,  I  respectfully 
recommend  that  it  be  done  by  the  United  States,  and  that  the  estimated  amount 
required,  $600,  be  allotted  for  that  purpose. 

Tlie  allotment  was  made,  and  under  date  of  August  22,  1893,  notice 
to  owners  or  interested  parties  was  giyen  by  publication  in  newspai)ers, 
and  advertisement  for  proposals  for  removing  the  wreck  was  made. 
The  following  is  an  abstract  of  proi)osals  received: 

A'b8tra<it  of  proposals  for  removing  the  wreck  of  the  schooner  Lizzie  Ragmondy  lying  in 
Long  Island  Sound  ntar  the  west  end  of  Long  Sand  Shoal,  off  Westbrook,  Conn.,  received 
in  response  to  attached  advertisement,  dated  August  22,  1893,  and  opened  September  22, 
2S9S,  by  Lieut.  Col.  Henry  M.  Robert,  Coips  of  Engineers. 


No. 


Xame  and  address  of  bidder. 


1.  \  Charles  W.  Johnston  and  Enoch 
i      Townaend,  Somen  Point,  N.  J. 

2.  I  Chapman Uerrick and WreckingCom- 
I      pany,  70  South  street,  New  York 

!      £ity. 


Amount 
of  bid. 


$745 
773 


Method  of  removal. 


In  pieces  by  means  of  explo- 
sives. 
Kemov«  the  wreck  intact. 


Bemarks. 


Lowest  bid. 


Note.— Amount  available  for  work,  abont  $600. 

By  direction  of  the  Chief  of  Engineers,  the  bid  of  Charles  W.  John- 
ston and  Enoch  Townsend  was  accepted,  and  an  additional  allotment 
of  8250  was  made  for  the  work. 

When  the  contractors  were  ready  to  begin  work,  October  10, 1893,  it 
was  found  that  the  position  of  the  wreck  had  shifted  from  the  crest  of 
the  shoal  to  the  south  side,  and  from  a  depth  of  12  feet  to  a  depth  of 
about  30  feet  at  mean  low  water,  these  depths  being  about  125  feet 
apart  in  that  locality.  The  hulk  was  completely  buried  in  sand,  noth- 
ing but  the  3nasts,  bowsprit,  and  a  small  part  of  the  forward  rail  being 
above  the  level  of  the  surrounding  bottom.  The  contractors  exploded 
224  pounds  of  dynamite  in  8  charges  upon  the  wreck  with  the  result  of 
shattering  into  splinters  all  of  the  wreck  which  could  be  found  above 
the  level  of  the  surrounding  bottom. 

The  work  of  removal  was  begun  on  October  12,  and  completed  the 
following  day. 

Very  resi>ectfully,  your  obedient  servant, 

Heney  M.  Eobeet, 
Lieut.  Col.j  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

The  total  amount  expended  during  the  year  on  the  removal  of  wrecks 
is  $922.10. 
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D  28. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  GREENPORT  IL\RBOR,  NEW  YORK. 

House  of  Eepresentatives,  United  States, 

Waslmigton,  D.  C,  Atigust  30, 1893. 
Sir  :  I  be^  to  inclose  the  within  letter  from  the  Hon.  H.  A.  Reeves,  of 
Greeiiport,  Suflfolk  County,  !N^.  Y.,  and  to  ask  that  the  request  therein 
mado  may,  if  possible,  be  complied  with,  viz,  that  a  harbor  line  be 
established  in  and  for  Greenport  Harbor. 

With  great  regard,  your  obedient  servant, 

James  W.  Covert, 
Representative  First  Kew  York  District 
The  Secretary  of  War. 

[Second  Indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  i,  1893. 
Respectfully  referred  to  Lieut.  Col.  Henry  M.  Eobert,  Corps  of  Engi- 
neers, for  report. 

If,  in  his  opinion,  harbor  lines  should  bo  established  at  Greenport, 
under  section  12  of  the  river  and  harbor  act  of  August  11,  1888,  as 
amended  and  reenacted  by  the  river  and  harbor  act  of  September  19, 
1890,  Lieutenant  Colonel  Robert  is  requested  to  submit  a  map  and 
description  showing  the  location  of  the  lines  recommended  for  approval. 

H.  M.  Adams, 
Acting  Chief  of  Engineers. 

[Third  indoraemcnt.] 

Engineer  Office,  XJ.  S.  Army, 

Nex€  Yorly  December  23^  1893. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report  of  this  date. 

H.  M.  Robert, 
Lieut.  Col.j  Corps  of  Engineers. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  27^  1893. 
Respectfully  returned  to  the  Secretary  of  War, 
This  is  an  application  for  the  establishment  by  the  Secretary  of  War 
of  harbor  lines  for  Greenport  Harbor,  Long  Island,  Kew  York,  under 
the  provisions  of  section  12  of  the  act  of  Congress  of  September  19, 
1890. 

The  subject  has  been  under  consideration  by  Lieut.  Col.  Henry  M. 
Robert,  Corps  of  Engineers,  whose  report,  dated  the  23d  instant,  is 
herewith,  to  which  attention  is  respectfully  invited. 

Col.  Robert  recommends  the  establishment  of  the  harbor  lines  shown 
in  red  on  the  accompanying  tracing,*  and  described  in  a  paper  herewith 
marked  A.    These  lines,  it  is  stated,  meet  with    general  approval 
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from  the  citizens  of  Greenport,  and  are  in  the  interestof  harbor  preser- 
vation. A  portion  of  tlie  lines  extends  over  a  sand  spit,  partly  above 
high  water,  which  is  private  property.  The  owner  of  this  property  has 
consented  to  the  lines,  however,  and  has  conveyed  to  the  United  States 
by  a  formal  instrument  the  rip:ht  to  lay  out  the  same  across  the  sand 
spit,  and  subsequently  to  dredge  and  remove  the  earth  up  to  such  lines. 
I  recommend  approval  of  the  lines  indicated  by  Col.  Robert. 

Thos.  Lincoln  Casey, 
Brig,  Gen,^  Chief  of  Engineers. 

[Fifth  indorsement.] 

War  Department,  January  5, 1894. 
The  location  of  harbor  lines  for  Greenport  Harbor,  Long  Island,  l^ew 
York,  is  approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 


LETTER  OF  MB.   II.    A.   REEVES. 

Greenport,  August  28,  1S9S, 
Friend  Covert  :  At  the  instauco  of  the  trustees  and  other  leading  citizens  I  write 
to  ask  that  you  speak  to  the  Secretary  of  War  on  behalf  of  having  a  haibor  line 
established  in  and  for  Greenport  Harbor.  Messrs.  Robert  and  Babcock,  of  the  U. 
S.  Engineer  Corps,  when  hero  the  other  day,  remarked  upon  the  importance  of  this 
being  done  as  soon  as  practicable.  The  harbor  grows  yearly  in  importance  as  a 
resort  for  all  classes  of  vessels,  and  it  is  high  time  a  harbor  line  was  established  for 
the  protection  of  channels. 

«  »  «  *  '  •  «  * 

Yours, 

H.  A.  Reeves. 


report  of  lieut.  col.  henry  m,  robert,  corps  of  engineers. 

Engineer  Office,  XJ.  S.  Army, 
Neio  TorJcy  N.  Y.,  December  23^  1893. 

General:  In  compliance  with  second  indorsement,  dated  Office 
Chief  of  Engineers,  U.  S.  Army,  September  1,  1893,  npon  letter  of 
August  30, 1893,  from  Hon.  James  W.  Covert  to  the  Secretary  of  War, 
I  have  the  honor  to  submit  the  following  report. 

In  the  upper  part  of  Greenport  Harbor,  where  the  natural  channel 
becomes  narrow,  docks  have  already  been  built  which  encroach  upon 
the  available  waterway  more  than  is  desirable.  This  is  apparent  upon 
examining  the  map  of  the  harbor.  My  attention  was  especially  called 
to  it  in  laying  out  the  limits  of  dredging  under  a  recently  completed 
contract,  and  while  inspecting  the  work  during  the  progress  of  dredging 
I  personally  noted  the  great  encroachment  upon  the  available  harbor 
area. 

When  this  request  for  establishment  of  harbor  lines  was  forwarded 
me,  therefore,  I  was  already  convinced  of  their  importance,  and  at  once 
had  a  draft  of  a  plan  for  suitable  lines  prepared  and  forwarded.  Blue 
prints  of  th  e  same  were  sent  to  three  interested  citizen  s  of  Greenport,  who 
promised  to  hold  them  open  for  public  inspection.  On  October  10, 1893, 
a  public  meeting  was  held  in  Greenport,  due  notice  having  been  given, 
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for  the  purpose  of  affording  opportimity  to  interested  i)arties  to  suggest 
modifications  of  the  original  draft  for  harbor  lines.  About  twenty -five 
persons  were  present  at  the  meeting,  and  slight  changes  were  suggested, 
most  of  which  could  be  accepted  without  impairing  the  usefulness  of 
the  harbor.  A  new  draft  of  plan  for  harlw>r  lines  Iras  been  made, 
embodying  such  of  the  desired  changes  as  could  be  made  without 
serious  detriment  to  the  harbor  as  an  anchorage  ground  and  as  a  ship- 
ping point  for  local  commerce.  This  phiu  harmonizes  the  sevenil 
interests  as  well  as  possible,  and  meets  with  general  approval  at  Green- 
port. 

In  planning  for  an  entrance  to  Sterling  Basin,  it  seemed  desirable  to 
widen  that  entrance  by  cutting  off  part  of  the  sand  spit  on  its  east  ^ide. 
This  sand  spit  is  partly  above  highwater  mark,  and  is  the  property  of 
Mrs.  S.  P.  Eackett,  of  Greenport.  Mrs.  llacketthas  consented  to  the 
lines  as  laid  out,  and  has  signed  a  paper  conveying  to  the  IJuited  States 
the  right  to  lay  out  harbor  lines  across  the  sand  spit,  as  shown  on  the 
accompanying  map,  and  subsequently  to  dredge  and  remove  the  earth 
up  to  such  harbor  line. 

1  have,  therefore,  to  report  that,  in  my  opinion,  harbor  lines  should 
be  established  at  Greenport,  under  section  12  of  the  river  and  harbor 
act  of  August  11,1888,  as  amended  andreenacted  by  the  river  and  har- 
bor act  of  September  19,  1890,  and  I  submit  herewith  a  map*  aud 
descTiption  showing  the  location  of  lines,  which  I  respectfully  Teix>jxi- 
mend  for  api)roval.  I  also  inclose  a  copy  of  the  above-mentioned  con- 
veyance of  right  of  way  signed  by  Mrs.  IJackett.* 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Kobert, 
Lieut,  CoLj  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers^  U,  S,  A, 


A.   DESCRIPTION   OF   HARBOR  LINES   FOR  GREENPORT  HARBOR,   NEW   YORK. 

Bearinp^s  arc  magnetic,  and  are  referreil  to  the  center  lino  of  the  Joshuas  Poinx 
Breakwater,  whicli  bears  north  29^  6'  west,  and  south  29°  6'  cast. 

Proposed  jntr  Jhiea  are  as  follows :  Befriuninjr  at  a  point  in  the  center  line  of  tif 
breakwater  750  feet  from  lu;xh  water  at  its  outer  end,  and  running  tfaenco  (conrBo  1; 
N.  56^  3.')'  W.,  a  distance  of  1,900  feet;  thence  (course  2)  N.  73^  55'  W.,  for  a  distaBce 
of  225  fuct  to  the  entrance  to  Sterling  Bas.u ;  thence  (course  3)  N.  41-'  11'  W.,  cro>e^ 
in^  the  sand  spit  on  the  east  side  of  the  entrance  to  Sterling  Ba«iu,  a  dtt»tanc«of 
195  feet ;  thence  (course  4)  N.  48^  49'  E.,  a  distance  of  400  feet:  thence  (coun^c  ri>  N. 
41^  11'  W.,  a  distance  of  1,200  feet;  thence  (course  6)  S.  48^  49'  W.,  a  distance  of  av 
feet;  thence  (course  7)  S.  41"  11'  K.,  passing  along  the  west  side  of  the  entrance  to 
Sterling  Basin  and  running  a  total  distance  of  1,455  feet;  thence  (course  8)  &  61* 
35'  K.,  a  distance  of  260  feet,  to  a  point  on  the  north  side  of  the  extension  to  tb« 
north  dock  at  Fordhaiu's  shijiyard  aud  65  feet  from  the  outer  end;  thenco  (conrsoS*^ 
S.  21*^  58'  E.,  crossing  the  extensions  to  tho  north  and  south  shipyard  docks  and 
continuing  to  and  alonjj  the  easterly  face  of  Fordham's  main  dock  to  tho  southeast- 
erly corner  of  said  dock,  a  total  distance  of  432  feet ;  tltence  (course  10)  S.  27-  VS' 
W.,  a  distance  of  310  feet;  thence  (course  11)  S.  13^  30'  E.,  on  a  lino  straightaway 
from  the  outer  corner  of  tho  jog  in  the  southerly  side  of  Fordham's  dock,  a  distance 
of  815  feet;  thence  (course  12)  S.  65'-  55'  W.,  and'iu  line  with  the  point  on  the  break- 
water hen'lnbeforo  described  as  the  point  of  beginning,  a  distance  of  8a5  feet ;  thenee 
(course  13)  still  S.  65^  55'  W.,  passing  tlio  steamboat  dock  15  feet  away  and  mnnaf 
to  a  point  ncjir  tlie  12-foot  curve  aud  60  feet  ont  from  tho  oaaterly  face  of  the  rail- 
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road. dock,  a  distance  of  1,185  feet ;  thence  (conrfie  14)  S.  24P  32'  W.,  passing  the  rail- 
road dock  about  parallel  to  its  outer  face  and  following  approximately  the  12-foot 
curve  for  a  distance  of  1,000  feet. 

Proposed  bulkhead  Irnee  are  as  follows :  Courses  1  and  10,  inclusive,  coincident  with 
pier  lines;  tbence,  in  lien  of  courses  11  and  12,  8.  27°  18'  W.,  being  a  continuation 
of  course  10,  a  distance  of  1,290  feet ;  thence  courses  13  and  14,  coincident  with  pier 
lines. 


D  29. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  PATCHOGUE  RIVER,  NEW  YORK. 

Patchooue,  K.  Y.,  November  25^  1893. 
Dear  Sir4  About  June,  1892,  under  the  direction  of  D.  C.  Houston, 
Colonel  of  Enpueers,  U.  S.  Army,  survey  was  made  and  consent  of 
property  owners  obtained  to  establish  harbor  lines  in  Patchogue  River, 
which  is  now  being  improved  by  Government  appropriation. 

This  work,  we  understand,  has  been  interrupted  or  discontinued  by 
the  death  of  Col.  Houston  some  months  since. 

It  is  very  desirable  that  the  work  be  continued  and  harbor  lines 
defined,  to  prevent  encroachment  on  the  harbor  space,  which  is  already 
limited. 

We  understand  that  the  work  is  so  far  advanced  that  it  can  be 
completed  without  much  additional  expense.  We  consider  it  very 
necessary  that  it  should  be  done  in  the  interest  of  all  using  the  river 
as  a  harbor. 

As  we  are  interested  in  the  improvement  of  the  river  and  own  con- 
siderable property  adjoining  it,  we  respectfully  ask  that  you  take  such 
section  as  you  think  necessary  to  continue  the  work  referred  to  above. 
Yours,  respectfully, 

E.  Bailey  &  Sons. 
By  Joseph  Bailey. 
Danl.  S.  Lamont, 

Secretary  of  War. 

[Second  indorsement.] 

Ofpice  Chief  of  Engineers, 

U.  S.  Army, 
Novemher  28^  1893. 
Respectfully  referred  to  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engineers, 
for  report. 

To  be  returned. 

By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major y  Corps  of  JEngineers. 


report  of  lieut.  ool.  henry  m.  robert,  corps  of  engineers. 

Engineer  Office,  U.  S.  Army, 
If^ew  TotIcj  K.  r.,  January  10^  1894. 
General  :  I  have  the  honor  to  submit  herewith  a  plan  and  descrip- 
tion of  harbor  lines  for  Patchogue  River,  New  York,  in  compliance  with 
letter  from  the  offtce  of  the  Chief  of  Engineers,  dated  Pecemb^^^S)3. 


720    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

On  December  15,  1893,  I  went  to  Patcbogue  to  personally  examine 
the  river  and  the  lay -out  cf  the  proposed  harbor  lines,  and  at  the  same 
time  to  meet  any  persons  interested  in  the  harbor-line  matter,  due 
notice  of  such  meeting  having  been  given.  The  day  was  stormy,  and 
but  seven  citizens  attended  the  meeting.  They  all  expressed  approval 
of  the  plan  as  shown,  and  they  knew  of  no  one  who  would  object  to  it 
The  subject  has  been  thoroughly  discussed  by  all  interested  parties  in 
Patchogue,  and  I  believe  it  is  generally  understood  and  approved  there. 
The  plan  of  harbor  lines  submitted  herewith  is,  in  my  judgment, 
suited  to  the  protection  of  the  public  interest  in  the  harbor;  it  also 
meets  the  approval  of  interested  individuals  without  exception,  that  I 
could  ascertain,  and  I  therefore  recommend  it  for  establishment. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Eobebt, 
Lieut.  CoL,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  13  j  1894, 
Respectfully  submitted  to  the  Secretary  of  War. 
Application  having  been  made  to  the  Secretary  of  War  for  estab- 
lishment of  harbor  lines  for  Patchogue  River,  Kew  York,  the  subject 
has  been  under  consideration  by  Lieut.  Col.  n.  M.  Robert,  Corps  of 
Engineers,  who  submits  the  within  report,  recommending  the  establish- 
ment of  the  harbor  lines  shown  in  red  on  the  accompanying  tracing.* 
It  is  recommended  that  the  harbor  lines  selected  be  approved  under 
the  provisions  of  section  12  of  the  river  and  harbor  act  of  August  11, 
1888,  as  amended  and  reenacted  by  section  12  of  the  river  and  liarbor 
act  approved  September  19,  1890. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers, 

[Second  indorfcment.] 

War  Department,  January  17, 1894 
The  harbor  lines  selected  are  approved. 

Daniel  S.  Lamont, 

Secretary  of  War, 


DESCRIPTION  OF   HARBOR  LINES  FOR  PATCHOGUE   RIVER,   NEW  YORK. 

Bearings  nro  magnetic,  and  are  referred  to  the  meridian  observed  Jnno,  1892. 
Tlie  pier  lines  and  bulkhead  lines  are  coincident  and  described  as  follows,  viz : 
East  side. — Beginning  at  a  point  LO  feet  south  and  10  feet  west  from  the  intersec- 
tion of  E,  Bailey  &  Sons'  Lnmber  Dock  with  Town  Dock,  and  running  thence  S.  1° 
01'  W.  in  front  of  property  of  E.  Bailey  &  Sons  a  distance  of  620  feet  to  a  point 
in  lino  with  the  south  side  of  the  slip  just  north  of  G.  M.  Smith's  shipyard  and  10 
feet  out;  thence  S.  15^  20'  E.  a  distance  of  155  feet  to  a  point  in  line  with  the 
north  side  of  the  south  slip  at  G.  M.  Smith's  shiypard  and  10  feet  out;  thence  S.  33° 
14'  E.  a  distance  of  702  feet  to  a  point  near  shore  in  front  of  land  of  Mrs.  K.  L. 
Gilbert;  thence  S.  1°  42'  W.  a  distance  of  925  feet  to  a  point  opposite  the  bend  in 
the  dock  owned  by  Mrs.  Gilbert  and  20  feet  out  from  the  same;  thence  S.  32^  33' 
W.  parallel  to  and  20  feet  away  from  the  dock  a  distance  of  100  feet ;  thence  S.  1° 
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27'  E.  a  distance  of  905  feot;  thence  S.  7^  08'  W.,  passing  along  the  east  bank  of 
the  channel  dredged  in  1893  by  the  United  States  m  front  of  land  of  Gen.  Dodge, 
and  continuing  a  total  distance  of  550  feet  to  a  point  on  the  east  side  of  the  river*8 
month;  thence  S.  55^  49'  E.  a  distance  of  300  feet. 

West  aide. — Starting  at  the  point  before  described  as  the  point  of  beginning  for 
the  east  side  and  running  thence  S.  84^  58'  \V.  parallel  with  the  southerly  face  of 
Town  Dock  and  10  feet  therefrom  and  crossing  the  harbor  to  a  point  10  feet  out  from 
the  face  of  Jones's  Dock  a  distance  of  216  feet ;  thence  S.  14^  10'  W .  parallel  with  Jones's 
Dock  and  10  feet  away  a  distance  of  145  feet;  thence  S.  7^  16'  £.  a  distance  of  855 
feet ;  thence  S.  33^  14'  E  (parallel  with  the  east  lino  at  this  point)  a  distance  of  420  feet 
to  a  point  60  feet  out  from  the  face  of  dock  in  front  of  premises  of  Mrs.  C.  Murphy; 
thence  S.  1^  42'  W.  (parallel  to  the  opposite  harbor  line)  crossing  the  docks  at  Martmus 
Smith's  shipyard  and  running  to  a  point  80  feet  beyond  the  South  Dock  a  distance 
of  860  feet;  thence  S.  12<^  07'  W.  a  distance  of  540  feet;  thence  S.  0^  06'  E.  passing 
5  feet  east  of  the  east  side  of  A.  W.  Lozier's  boathouse  a  distance  of  330  feet; 
thence  S.  57^  41'  E.  a  distance  of  280  feet  to  a  point  in  line  with  the  easterly  face 
of  Bailey's  New  Dock  and  30  feet  north  of  said  dock;  thence  S.  2^  43'  W.,  passing 
along  the  face  of  Bailey's  Dock,  a  distance  of  240  feet  to  the  northernmost  bend  in 
tho  face  of  said  dock;  thence  S.  11^  26'  W.  a  distance  of  345  feet  to  the  east  side 
of  the  breakwater  west  of  the  channel ;  thence  following  the  east  side  of  said  break- 
water in  a  southerly  direction  to  the  end  of  said  breakwater,  wherever  it  may  be,  at 
present  a  distance  of  1,095  feet,  more  or  less. 
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IMPROVEMENT  OF  HUDSON  RIVER  AND  NEW  YORK  HARBOR  AND  OF 
RIVERS  AND  HARBORS  IN  THEIR  VICINITY,  NEW  YORK  AND  NEW 
JERSEY. 


REPORT  OF  LIEUT.  COL,  O.  L.  GILLESPIE,  CORPS  OF  ENGINE ERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Hndson  River,  New  York. 

2.  Harbor  at  Saogerties,  N.  Y. 

3.  Harbor  at  Kondout,  N.  Y. 

4.  Wappinger  Creek,  New  York. 

5.  Harlem  River,  New  York. 

6.  East  River  and  Hell  Gate,  New  York. 

7.  Newtown  Creek,  New  York. 

8.  Buttermilk  Channel,  New  York  Har- 

.  bor. 


9.  Gowanas  Bay,  New  York. 

10.  New  York  Harbor,  New  York. 

11.  Jamaica  Bay,  New  York. 

12.  Raritan  Bay,  New  Jersey. 

13.  Removing  sunken    vessels    or    oraft 

obstructing  or  endangering  naviga- 
tion. 


HARBOU  LINES. 

14.  Harlem  River,  .New  York.  |  15.  Westchester  Creek,  New  York. 


Engineer  Office,  U.  S.  Army, 
New  Tork^N.  Y.y  July  2, 1894. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
♦    ♦    ♦    for  the  fiscal  year  ending  June  30, 1894,  upon  the  works  of 
river  and  harbor  improvement  under  my  charge. 
Yery  respectfully,  your  obedient  servant, 

(t.  L.  Gillespie, 
Lieut.  Col.y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


E  I. 

IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part  I,  p, 
677,  contains  a  history  of  this  improvement,  accompanied  by  original 
rejwrts  and  two  sketches  showing  its  condition  at  that  time. 
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The  only  part  of  the  Iludson  River  which  has  been  improved  by  the 
General  Government  is  a  stretch,  about  20  miles  long,  beginning  at  the 
head  of  navigation  at  Troy,  K.  Y.,  about  0  miles  above  Albany,  and 
extending  down  the  river  to  New  Baltimore,  about  14  miles  below 
Albany. 

While  there  has  always  been  enough  water  below  New  Baltimore 
for  navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is 
known  to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  to 
the  existence  of  numerous  islands  and  sloughs  and  the  consequent  divi- 
sion of  the  river's  waters  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Government  over 
these  waters  was  confirmed  by  judicial  decision,  the  State  of  New 
York  had  made  eflTorts  to  improve  the  navigation  of  this  part  of  the 
river. 

Since  1831  the  improvement  of  the  Hudson  Biver  has  been  conducted 
both  by  the  State  of  New  York  and  by  the  General  Government,  both 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  nec^ 
essary.  In  the  last  few  years,  however,  the  dike  work  has  been  left 
almost  exclusively  to  the  General  Government  and  the  dredging  to  the 
State  of  New  York. 

The  general  system  of  improvement  has  been  the  same  throughout, 
the  contraction  of  the  channels  by  the  construction  of  jetties  and  dikes 
intended  to  deepen  them  by  means  of  the  scour  so  produced,  and  also 
the  lowering  of  the  bed  by  dredging  where  such  work  was  indispen- 
sable. 

But  up  to  1831  the  work,  which  had.  consisted  almost  entirely  of  the 
construction  of  spur  dikes  and  dredging,  had  produced  very  little  per- 
manent improvement. 

After  1831,  however,  the  United  States  began  the  present  general 
system  of  improvement,  which  consists  of  contracting  the  channel  by 
means  of  longitudinal  dikes  intended  to  aid  in  scouring  the  bars  and 
shoals,  instead  of  which  spur  jetties  had  formerly  been  used. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836,  1837,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States  except  in  1852;  but  in  1863  the  State  of  New  York 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes 
instead  of  the  jetty  system,  and  between  1863  and  1867  built  six 
important  longitudinal  dikes  of  Ihis  kind.  (Annual  Bejiort  of  1885, 
p.  678.) 

The  %vork  was  again  taken  up  by  the  United  States  in  1864,  wheo, 
out  of  the  general  sura  appropriated  for  river  and  harbor  improve- 
ments, $33,000  was  allotted  for  the  Hudson  River  improvement,  and 
this  was  followed  by  the  act  of  Juno  13,  1866,  w^hich  appropriated 
$50,000  for  the  same  work. 

The  plan  of  improvement  adopted  in  1867  provided  for  securing  a 
navigable  channel  11  feet  deep  at  mean  low  water  from  New  Balti- 
more up  to  Albany  and  9  feet  deep  at  mean  low  water  from  Albany  up 
to  Troy. 

The  following  is  a  description  of  the  plan: 

First.  A  system  of  longitudinal  dikes,  to  confine  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel 
clear.  These  dikes  to  be  gradually  brought  nearer  together  from  New- 
Baltimore  toward  Troy,  so  as  to  assist  the  entrance  of  the  flood  cur- 
rent and  increase  its  height,  their  height  to  be  kept  approximately  at 
the  level  of  the  tidal  high  water,  so  as  not  to  confine  the  freshets,  the 
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exact  level,  however,  being  left  to  be  determined  by  experience  as  the 
work  progresses. 

Second.  That  the  dredge  be  usedj  so  far  as  necessary,  to  open  the 
channels  above  described,  which  the  current  should  not  be  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
I^assage  of  tidal  currents  by  gaps  at  their  lower  extremities  in  order  to 
increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  material  in  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth.  Constructiug  the  dikes  of  timber  and  stone  in  a  manner  to 
secure  their  permanency  at  a  minimum  cost,  the  details,  varying  with 
tbe  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against 
tbe  abrading  action  of  the  currents  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the  chan- 
nel should  bo  madej  be  prescribed,  and  that  any  such  encroachments  be 
reported  to  the  engineer  in  charge. 

The  cost  of  the  improvement,  according  to  tbe  estimate  of  1867,  was 
$1,000,000,  but  the  amount  which  had  been  actually  spent  upon  the 
project  up  to  June  30, 1892,  the  date  of  its  practical  completion,  was 
$1,247,940.20. 

From  the  nature  of  the  materials  which  enter  into  the  construction 
of  the  dikes  and  from  tbe  limited  sums  which  are  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natural  decay 
or  otherwise,  it  can  be  well  understood  that  the  estimates  prepared  from 
time  to  time  for  the  completion  of  the  project  must  be  accepted  as 
approximately  accurate  for  only  a  short  period  of  time.  This  statement 
is  necessary  for  a  correct  understanding  of  the  apparent  discrepancy 
between  the  estimated  and  the  actual  cost  of  the  project. 

A  new  project  was  adopted  in  1891,  which  provided  for  maintaining 
old  improvements  and  constructing  new  regulating  works  along  8  addi- 
tional miles  of  the  river  below  New  Baltimore,  and  also  deepening  the 
entire  reach  of  the  river  under  improvement,  so  as  to  afford  a  channel 
400  feet  wide  and  12  feet  deep  at  mean  low  water,  from  Coxsackie  to 
the  foot  of  Broadway,  Troy,  N.  Y.,  and  thence  300  feet  wide  and  12  feet 
deep  to  the  State  Dam. 

The  estimated  cost  of  the  project  is  $2,500,000,  provided  the  entire 
work  be  completed  within  five  years. 

The  sanction  of  Congress  to  the  project  was  given  by  the  river  and 
harbor  act  approved  July  13,  1892,  with  the  proviso  that  contracts 
might  be  entered  into  by  the  Secretary  of  War  for  such  materials  and 
work  as  might  bo  necessary  to  carry  out  the  plan,  to  be  paid  for  as 
appropriations  may  from  time  to  time  bo  made  by  law,  not  to  exceed 
in  the  aggregate  the  sum  of  $2,447,906. 

The  State  of  New  York  makes  an  appropriation  at  every  session  of 
its  legislature  for  the  improvement  of  the  Hudson  Kiver,  and  prior  to 
1867  the  money  was  applied  to  the  construction  of  dikes  on  the  left 
bank  of  the  river  from  Hough  tailing  Island  to  Albany,  to  jetties,  dams, 
and  to  temporary  measures  of  relief  and  also  to  dredging  at  the  points 
where  shoals  were  discovered  after  spring  freshets.  In  the  last  few 
years,  however,  the  dike  work  has  been  left  almost  exclusively  to  the 
General  Government  and  the  dredging  to  the  State.Digitized  by  V^OOQ IC 
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Sections  6  and  7  of  the  river  and  harbor  act  of  September  19, 1890, 
make  it  unlawful  to  dump  into  the  navigable  waters  of  the  (Jnited  States 
any  materials  which  shall  tend  to  impede  or  obstruct  navigation,  or 
to  excavate  or  fill,  or  in  any  manner  to  alter  or  modify  the  course,  loca- 
tion, condition,  or  capacity  of  the  channel  of  said  navigable  waters, 
unless  approved  and  authorized  by  the  Secretary  of  War.  These  arc 
wise  provisions  for  the  protection  of  the  navigable  waters  of  the  United 
States,  and  it  is  hoped  that  a  considerate  enforcement  of  the  law  will 
servo  hereafter  to  protect  the  channel  of  the  river  by  maintaining  its 
reaimen,  and  at  the  same tim^  to  allow  material  to  betaken  freely  from 
the  river  for  private  and  public  uses. 

Section  3  of  the  river  and  harbor  act  of  July  13, 1892,. amendatory 
of  section  7  of  the  act  of  1890,  referring  to  structures  which  may  be 
authorized  in  navigable  waters,  is  so  important  that  a  copy  is  here 
inserted  for  the  information  of  the  public: 

That  it  shall  not  be  lawful  to  build  any  wharf,  pier,  dolphin,  boom,  dam,  weir,  break- 
water, bulkhead,  jetty,  or  atructuro  of  any  kind  ontaide  of  established  harbor  lines, 
or  in  any  navij;ablo  waters  of  the  United  States  where  no  harbor  lines  are  or  may  be 
e6tablishe<l,  without  the  permission  of  the  Secretary  of  W«dr,  in  any  port,  roadstead, 
haven,  harbor,  navigable  river,  or  other  waters  of  the  United  States,  in  such  manner 
as  shall  obstruct  or  impair  navigation,  commerce,  or  anchorage  of  said  waters;  and 
it  shall  not  be  lawful  hereafter  to  commence  the  construction  of  any  bridge,  bridge 
draw,  bridge  piers  and  abutments,  causeway,  or  other  works  over  or  in  any  port, 
road,  roadstead,  haven,  harbor,  navigable  river,  or  navigable  waters  of  the  Unitad 
States,  under  any  act  of  the  legislative  assembly  of  any  State,  until  the  location  and 
plans  of  such  bridge  or  other  works  have  been  submitted  to  and  approved  by  the 
Secretary  of  War,  or  to  excavate  or  fill,  or  in  any  manner  to  alter  or  modify  the 
course,  location,  condition,  or  capacity  of  any  port,  roadstead,  haven,  harbor,  har- 
bor of  refuge,  or  inclosure  within  the  limits  of  any  breakwater,  or  of  the  channel 
of  any  navigable  water  of  the  United  States  unless  approved  and  authorized  by  the 
Secretary  of  War:  Provided,  That  this  section  shall  not  apply  to  any  bridge,  bridge 
draw,  bridge  piers  and  abutments  the  construction  of  which  has  been  heretofoie 
duly  authorized  by  law,  or  bo  so  construed  as  to  authorize  the  construction  of  any 
bridge,  drawbridge,  bridge  piers  and  abutments,  or  other  works  under  an  act  of  the 
the  legislature  of  any  State,  over  or  in  any  stream,  port,  roadstead,  haveu,  or  harbor 
or  other  navigable  water  not  wholly  within  the  limits  of  such  State. 

The  average  rainfall  covering  the  past  sixty-three  years,  from  observa- 
tions recorded  in  the  rei)ort  of  the  water  commissioners  of  Troy,  N.  Y^ 
for  1889.  is  36.55  inches.  The  greatest  rainfall  in  any  year  uras 
recorded  in  1878,  when  49.23  inches  fell;  the  least  rainfall  in  any  year 
occurred  in  1839,  when  18.32  inches  fell.  The  greatest  known  rainfiill 
in  any  one  month  occurred  in  October,  1869,  when  13.8  inches  fell;  the 
least  known  rainfall  in  any  one  month  was  in  May,  1840,  when  only  OJ 
of  an  inch  fell. 

At  times  during  the  dry  season  of  most  every  year,  for  a  month  at 
least,  no  water  flows  over  the  State  Dam  at  Troy,  and  excepting  what 
comes  in  through  the  lockage  of  the  canals  there  is,  during  that  periitd. 
little  apparent  fresh-water  supply  to  the  flow  of  the  river.  From  this 
and  the  fact  that  the  tide  rises  and  falls  at  the  State  Dam,  it  is  evident 
that  the  navigation  of  the  Hudson  lliver  at  the  low  stage  is  dependent 
in  a  large  degree  upon  the  tidal  prism  of  the  river.  The  mean  rise  and 
fall  of  tides — 

At  state  Dam,  Troy,  N.  Y.,  is 80 

At  Nail  Works,  Troy,  N.  Y.,  is 1.92 

At  Albany,  N.  Y.,  is 2.33 

At  Castleton,  N.  Y.,  ia 2.53 

At  New  Baltimoro,  N.  Y.,  is 3.42 

At  New  York,  Governors  Island,  from  Coast  Survey 4. 10 

• 
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The  mean  duration  of  rise  of  tide  at  Albany  is  5  hours  0  minutes,  and 
the  mean  duration  of  fall  7  hours  25  minutes. 
The  plane  of  mean  low  water  at  Kew  York  is  below  that — 

Foot 

At  New  Baltimore 3.55 

AtCastleton 4.35 

At  Albany 4.78 

At  Troy  Nail  Works * 5.32 

At  Troy  State  Dam 6.88 

The  ijlane  of  mean  high  water  at  Kew  York  is  below  that — 

Feet. 

At  New  Baltimore 2.57 

AtCastleton 2.48 

At  Albany 2.70 

At  Troy  Nail  Works 2.84 

At  State  Dam,  Troy 3.28 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean 
low  water  at  Albany  are  as  follows : 

That  of  February  9,  1857,  due  to  an  ice  gorge  at  Van  Wies  Point, 
was  22.19  feet 

That  of  October,  1869,  due  to  the  great  rainfall  iu  that  month,  which 
reached  13.8  inches,  was  19.04  feet. 

That  of  February,  1886,  due  to  an  ice  gorge,  was  17.89  feet. 

Generally  speaking  the  eifects  of  rain  storms  are  shown  by  rise  in  the 
river  within  twenty-four  hours.  The  winds  also  materially  affect  the 
height  of  water;  south  and  east  winds  drive  the  water  up  the  river, 
causing  very  high  tides,  while  a  north  or  west  wind  produces  an  opjK)- 
site  effect. 

WORK  DONE  DURING   THE  FISCAL.   YEAR  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  fiscal  year  the  following  contracts  were  in 
force : 

Contract  with  Edwards,  Howlett  &  Thompson,  dated  December  23, 
1892,  which  provided  for  the  construction  of,  and  repairs  to,  40,000 
linear  feet  of  dikes,  and  the  dredging  and  removing  of  4,620,000  cubic 
yards  of  material. 

Contract  with  P.  Sanford  Boss,  dated  December  19,  1892,  which  pro- 
vided for  the  removal  of  190,000  tons  of  rock  and  30,000  tons  of  sand 
covering  rock  in  place. 

Beside  the  above  the  following  open  market  agreements  were  made 
during  the  fiscal  year: 

Oi)en  market  agreement  with  E.  M.  Payn  &  Co.,  dated  iSTovember 
10,  1893,  for  dredging  and  removing  about  400  feet  of  the  south  end  of 
Barren  Island  Dike. 

Open  market  agreement  with  William  Fuller  &  Sons,  dated  March 
14, 1894,  for  driving  guide  piles  to  define  the  dikes  submerged  during 
freshet  times. 

Open  market  agreement  with  E.  M.  Payn  &  Co.,  dated  April  30, 1894, 
for  removing  wreck  of  canal  boat  from  river  near  Poplar  Island. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $187,500  for 
improving  the  Hudson  Eiver,  and  the  act  making  appropriations  for 
sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending 
June  vJO,  1894,  and  for  other  purposes,  approved  March  3, 1893,  ax)pro- 
priated  $500,000  for  continuing  the  improvement  of  the  Hudson  Eiver, 
provided  that  not  more  than  three-fourths  of  the  appropriation  should 
be  expended  during  the  fiscal  year  ending  June  30, 1894. 

The  allotments  of  the  amount  appropriated  July  13, 1892  (specifica 
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tions  approved  by  the  Secretary  of  War  August  15,  1892),  Avere  as 
follows: 

For  dredging,  and  construction  and  repair  of  dikes,  under  contract 
with  Edwards,  Howlett  &  Thompson,  $130JD00. 

For  removing  rock,  under  contract  with  r.  Sanford  Ross,  $25,000. 

The  work  represented  by  these  allotments  was  required  to  be  com- 
pleted October  1, 1893. 

The  allotments  of  the  amount  appropriated  March  3,  1893,  were  as 
follows : 

For  dredging,  and  construction  and  repair  of  dikes,  under  contract 
with  Edwards,  Howlett  &  Thompson,  $384,000. 

For  removing  rock,  under  contract  with  P.  Sanlbrd  Boss,  $90,000. 

Three-fourths  of  the  work  under  each  of  the  latter  allotments  to  be 
completed  July  1, 1894,  and  the  remainder  by  December  31, 1894. 

The  work  under  the  contract  with  Edwards,  Howlett  &  Thompsou 
has  progressed  very  unsatisfactorily,  from  neglect  and  bad  manage- 
ment on  the  part  of  the  contractors.  The  contractors  themselves  have 
not  given  the  work  much  of  their  immediate  attention,  but  delegated 
its  conduct  to  a  number  of  inefficient  foremen.  In  consequence  but 
comparatively  little  efficient  progress  has  been  made.  . 

During  the  season  of  1893  the  dike  work  was  delayed  because  the 
imperfect  arrangements  which  had  been  made  to  secure  the  necessary 
supply  of  piles  and  other  material  resulted  in  keeping  the  five  pile- 
drivers  on  the  work  frequently  inactive. 

The  quantity  of  material  removed  by  dredging  was  also  small  by 
comparison  with  contract  requirements,  because  of  the  neglect  on  the 
part  of  the  contractors  to  provide  proper  plant  or  adequate  places  to 
deposit  the  dredged  material.  In  the  Annual  Report  for  1893  it  was 
stated  that  the  contractors  were  preparing  dump  ground  behind 
New  Baltimore  Dike,  where  it  was  expected  to  operate  a  suction  dredge 
that  would  drive  the  material  back  of  the  dike.  With  this  view  the 
contractors  constructed  during  the  year  a  large  machine  with  two  cen- 
trifugal pumps  capable  of  handling  4,000  cubic  yards  of  material  a  day. 
It  was  contemplated  to  have  this  plant  in  readiness  by  June  1,  but  for 
various  reasons  its  arrival  was  delayed  until  August  7.  It  was  oper- 
ated only  a  short  time,  and,  proving  a  failure,  the  method  was  aban- 
doned, and  the  machine  altered  and  arranged  for  pumping  directly 
from  the  channel  in  connection  with  the  use  of  scows  alongside.  It 
has  since  been  operated  in  this  svay,  and  has  taken  up  a  great  deal  of 
material,  but  its  results  are  not  altogether  satisfactory.  A  jiowerful 
tug  is  used  to  tow  tlie  machine  and  the  scow  into  which  it  pumps,  bat 
usually  the  current  is  so  swift  that  it  is  almost  impossible  to  keep 
proper  alignment  while  at  w^ork. 

After  the  abandonment  of  this  method  of  driving  the  material  behind 
the  dikes,  the  contractors  asked  for  authority  to  dump  material  in  the 
deep  indent  of  the  river  on  the  west  bank  below  Catskill.  To  advance 
the  work,  and  give  them  time  for  securing  other  sites,  authority  was 
granted  for  the  temporary  use  of  this  dumping  ground.  Up  to  June  15, 
1894,  230,000  cubic  yards  of  material  had  been  dumped  there,  when, 
the  contractors  having  neglected  to  provide  other  dumping  grounds, 
the  authority  was  revoked.  Two  small  dump  grounds  had  previously 
been  made  by  building  a  bulkhead  from  lower  end  of  Shad  Island  to 
the  Mulls  Pile  Dike,  near  the  lower  beacon,  and  by  building  a  dam 
from  the  lower  end  of  Mulls  Stone  Dike  to  the  shore,  in  both  of  which 
places  225,000  cubic  yards  of  material  have  been  dumped. 

On  May  11  these  dumps  had  been  filled  up,  and  it  was  necessary  to 
suspend  the  dredging  at  Nine  Mile  Tree  and  Mulls  until  the  con- 
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tractors  had  made  other  arrangements  for  disposing  of  the  dredged 
material. 

In  the  same  month  a  dumping  ground  was  secured  and  opened  in 
the  old  Hellegat  Channel,  on  the  east  bank  near  Castleton  Light,  by 
building  a  dam  from  the  lower  end  of  Upper  Schodack  Creek  to  Lower 
Schodack  Island,  and  making  an  opening  to  said  grounds  through  the 
State  dike  just  above  Mulls  Light.  Here  it  is  expected  that  300,000 
cubic  yards  of  material  may  be  disposed  of. 

The  contractors  are  again  making  arrangements  to  deliver  dredged 
material  behind  the  dikes,  using  improved  modern  i)umps,  and  there  is 
the  hope  that  the  work  of  dredging  will  progress  with  greater  satis- 
faction in  the  future  than  it  has  done  in  the  past. 

The  work  under  the  contract  with  P.  Sanford  Ross  has  progressed 
in  a  thorough  and  businesslike  inanner.  The  method  of  using  a  chisel 
machine  to  break  up  the  rock  and  afterwards  employing  a  dredge  to 
take  up  the  broken  material  being  a  somewhat  new  method,  and  in  con- 
sequence experimental,  the  amount  of  work  done  was  not  equal  to 
expectations.  The  contractors  have,  however,  constructed  an  improved 
machine  with  four  chisels  weighing  8  tons  each,  which  has  been  at 
work  since  May  22,  and  in  addition  to  the  ordinary  clam-shell  dredge 
used  last  year  they  have  another  with  a  clam-shell  bucket  that  is 
closed  by  steam  power,  which  does  excellent  work.  They  are  now  in 
position  to  fully  complete  the  work  covered  by  their  allotments  by  the 
date  specified,  December  31, 1894. 

The  progress  made  during  the  fiscal  year  ending  June  30,  1894, 
under  the  above  contracts  and  open-market  agreements  may  be  sum- 
marized as  follows  : 

CONSTRUCTION   OF   NEW  DIKES. 

Under  contract  with  Edwards,  Howlett  &  Thompson  the  following 
dikes  have  been  constructed  during  the  fiscal  year : 

CoxsacJcie  Island  Dike. — This  dike  was  in  course  of  construction  at 
the  beginning  of  the  fiscal  year,  and  was  completed  October  28,  1893. 
It  is  a  half  dike,  designed  for  a  shore  protection  to  prevent  erosion,  10 
feet  wide,  1,523  feet  long,  and  cost  $7  per  running  foot. 

Light-House  Island  Dike, — A  similar  construction  built  around  the 
north  end  of  Light-House  Island  to  prevent  erosion  was  completed 
October  21, 1893;  it  is  2,134  feet  long,  and  CQst  $6.18  per  running  foot. 

Schermerhorn  Island  Dike, — This  dike,  which  extends  from  the  Eidge- 
wood  Ice  House  Dock,  on  lower  end  of  Schermerhorn  Island,  to  the 
north  end  of  the  present  Shad  Island  Dike,  is  a  double  pile  dike  10  feet 
wide  and  2,707.5  feet  long,  and  was  completed  ]^ovember  30,  1893,  at  a 
cost  of  $6.G0  i)er  running  foot. 

Barren  Island  Dike, — Four  hundred  and  twenty-five  feet  of  the  end 
of  this  dike  were  taken  up  and  removed,  and  a  new  dike  of  similar  con- 
struction built  for  a  distance  of  506.5  feet.  It  was  completed  December 
2, 1893,  at  a  cost  of  $7.70  per  running  foot. 

Roah  Hook  Dike, — To  prevent  shore  erosion  a  dike  was  built  from  the 
north  end  of  the  old  Eoah  Hook  Dike  1,021  feet  north  to  the  brickyard 
dock,  and  completed  March  31, 1894,  at  a  cost  of  85.71  per  running  foot. 

Campbells  Island  Dike, — A  double  pile  dike  was  begun  and  completed 
during  the  fiscal  year,  extending  from  the  dock  at  Staats  Landing  south 
for  a  distance  of  2,370  feet,  at  a  cost  of  $7.07  per  linear  foot. 

Base  Island  Dike. — Work  is  in  progress  on  the  construction  of  4,000 
feet  of  this  dike,  beginning  at  the  mainland  of  eas^t  |)a]pji:^a^^^^d- 
ing  downstream.  '^  ^^    ^  o 
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Brealcer  Island  Half  Dike. — Tliis  dike  is  iu  coarse  of  construction;  it 
extends  from  south  end  of  the  Breaker  Island  lievetment  1,200  feet 
southward  to  the  northern  end  of  the  Hillhouse  Island  Eevetment. 

Brealcer  Island  Revetment. — Preparatory  to  the  construction  of  this 
revetment  a  portion  of  Breaker  Island  has  to  be  removed.  This  work 
is  now  in  progress,  and  part  of  the  piles  for  the  footing  to  the  stone 
revetment  have  been  driven. 

REPAIRS  TO  EXISTING  DIKES. 

Under  contract  with  Edwards,  Howlett  &  Thompson  repairs  were 
made  to  1 ,000  running  feet  of  the  Cedar  Hill  Dike,  and  repairs  are  still 
in  progress  to  5,000  running  feet  of  the  Small  Island  Dike. 

Under  open-market  agreement  with  William  Fuller  &  Sons  guide 
piles  were  driven  to  mark  the  following  dikes  when  submerged  by 
freshets:  West  Dike,  Coeymans  Middle  Dike,  Coeymans  Dike,  Bar- 
ren Island  Dike,  Cow  Island  Dike,  and  Cedar  Hill  Dike. 

During  the  fiscal  year  a  total  of  10,268  linear  feet  of  new  dike  were 
constructed,  and  repairs  made  to  1,000  feet  of  dike.  The  amount  of 
material  furnished  and  put  in  place  by  the  contractors  were  as  follows: 

260,714  linear  feet  of  pine  piling. 
4,614  linear  feet  of  round  timber. 
304,461  feet,  B.  M.,  of  square  timber. 
125,841  pounds  of  tie  rods  and  screw  bolts. 
63,456  pounds  of  drift  bolts  and  spikes. 
23,284  cubic  yards  of  stone. 

DREDGING. 

The  dredging  during  the  fiscal  year  has  been  done  principally  to 
relieve  navigation  and  at  tbe  same  time  to  conform  to  the  i>roject  for  a 
channel  400  feet  wide  and  12  feet  deep. 

During  the  winter  of  1892-'93  an  ice  gorge  formed  between  Cedar 
Hill  and  Korth  Coeymans,  which  occasioned  shoals  at  Cedar  Hill,  ^'\m 
Mile  Tree,  Mulls  Cross-Over,  and  East  Channel,  New  Baltimore,  and 
during  the  winter  of  1893-^94  the  ice  gorged  in  the  same  location. 
This  gorge  created  a  very  serious  bar,  with  a  least  depth  of  5.0  feet, 
extending  across  the  river  just  below  Castleton  Light,  and  also  another 
shoal  near  Mulls  Lower  Beacon.  Work  has  been  done  at  each  of  these 
several  shoals  and  navigation  relieved. 

Work  is  also  in  progress  deepening  channel  between  Bogart  and 
Stone  Lights  and  removing  the  New  Baltimore  Bar.  Aside  from  the 
above,  all  the  necessary  dredging  has  been  done,  removing  the  material 
covering  the  Breaker  Island  and  Austins  East  rocks  to  facilitate 
operations  by  the  contractor  for  rock  removal. 

The  contractors  have  had  from  five  to  seven  machines  at  work  most 
of  the  time. 

The  following  amounts  of  material  were  dredged  and  removed  daring 
the  fiscal  year: 

CabkyanlA^ 

At  Breaker  Island 11, 5© 

AtHtoiio  Lipht 29.5«5 

At  Wiiiuies  l?ar 3,061 

At  Ccflar  Hill  Bar 1,106 

At  Seliemierhoni  Islanil 4,  796 

At  Nine  Milo  Tree 86.806 

At  Mnlls  ('.ro«6-Over , 17H.941 

At  Now  Baltimore 225, 645 

■^^^^^ Drgitrze-di)yVc*OOgte^*»^ 
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REMOVAL   OF  ROOK. 

The  Tvork  of  removing  Austins  Bock  to  a  depth  of  12  feet  at  mean 
low  water,  which  was  iu  progress  at  the  beginning  of  the  fiscal  year, 
was  fully  completed  July  29, 1893. 

Tons  of  rock  removed 332 

Tons  of  sand  covering  removed 56 

The  work  of  removing  Austins  East  !Rock  was  also  completed,  result- 
ing in  the  removal  of  7,228.8  tons  of  rock  and  983  tons  of  sand  cover- 
ing. 

The  east  channel  line  as  originally  laid  out  crossed  the  western  half 
of  this  reef,  but  as  the  bed  was  chiefly  of  rock  at  this  locality  and  the 
reef  lay  at  the  turning  point  of  the  channel,  it  was  deemed  best  to 
push  back  the  eastern  border  at  Austins  East  Eock  a  distance  of  25 
feet. 

The  work  of  removing  the  rock  iu  front  of  the  Watervliet  Arsenal 
Dock  to  a  depth  of  10  feet  at  mean  low  water  was  also  completed,  arfter 
the  removal  of  1,883  tons  of  rock  and  306  tons  of  sand  covering. 

The  work  of  removing  the  rock  at  Breaker  Island,  at  Van  Wies 
Landing,  and  at  Mulls  Cross- Over  is  in  progress.  The  quantity 
removed  up  to  the  close  of  the  fiscal  year  at  Van  Wies  Landing,  includ- 
ing an  enlarged  width  of  25  feet  on  the  west  bank,  aggregates  882.3 
tons  of  rock  and  359.5  tons  of  sand;  at  Breaker  Island,  1,944  tons  of 
rock  and  568  tons  of  sand;  and  at  Mulls  Bock,  880  tons  of  rock. 

This  makes  a  total  of  13,091.6  tons  of  rock  and  2,259.1  tons  of  sand 
covering  removed  during  the  fiscal  year. 

VV^RECKS. 

During  the  fiscal  year  2  wrecks  were  removed  from  the  river — the 
wreck  of  the  tugboat  Nettie  from  channel  near  Forbes  dock,  and  a 
wreck  of  an  old  canal  boat  from  river  just  west  of  channel  near  north 
end  of  Poplar  Island. 

HIRED   LABOR. 

A  foreman  and  7  men  were  employed  during  the  months  of  July, 
August,  September,  and  October,  replacing  the  stone  and  repairing 
the  paving  iu  the  following  dikes:  Cedar  Hill,  Campbell's  Island, 
Bear  Island,  Overslaugh,  Bogart  Island,  Papscanee,  Pleasure  Island, 
and  High  Dike. 

IIYDROGRAPHIC  AND   OFFICE   WORK. 

The  hydrographic  party  has  been  occupied,  when  the  weather  per- 
mitted, in  making  surveys  and  examinations,  or  in  staking  out  work 
and  putting  up  ranges  for  the  dredges  and  rock  machines.  Surveys 
were  made  of  channel  between  Cedar  Hill,  and  New  Baltimore;  also 
survey  of  Van  Wies  Bock,  resurvey  at  Mulls,  after  dredging,  survey 
of  West  Channel  below  Catskill,  resurvey  of  channel  between  Barren 
Island  and  New  Baltimore,  after  dredging,  and  resurveys  at  Nine  Mile 
Tree,  Mulls,  and  Now  Baltimore,  to  determine  condition  of  channel 
after  the  winter,  and  survey  of  rock  at  Mulls  Cross-Over,  which  is  still 
in  progress. 

During  the  winter  the  force  was  reduced  to  the  assistant  engineer 
and  one  draftsman.  Notes  were  worked  uj)  and  platted,  and  tracings 
and  specifications  for  the  work  of  the  following  season  were^eijEected. 
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GENERAL    REMARKS. 

When  the  season  of  naviijation  opened  in  1893,  as  stated  in  last 
annual  report,  there  were  several  shoal  places  in  the  channel,  occasioned 
by  an  ice  ^orge  which  formed  between  Cedar  Hill  and  North  Coeymans. 
These  shoals  were  all  removed  as  expeditiously  as  possible. 

During  the  winter  of  1893-'94  an  ice  gorge  formed  at  the  same  local- 
ity, between  Cedar  Hill  and  North  Coeymans,  and  created  a  very  seri- 
ous shoal  at  Nine  Mile  Tree,  and  a  smaller  one  at  Mulls  near  the  Lower 
Beacon.  These  shoals  have  been  almost  entirely  removed,  and  navi- 
gation is  quite  free,  excepting  near  Stone  Light,  where  there  is  a  shoal 
which  is  obstructive  at  low  stages,  but  which  will  be  removed  during 
the  coming  summer. 

After  the  removal  of  the  rocky  reef  now  lying  in  the  channel  imme- 
diately south  of  the  stone  dike  at  Mulls,  upon  which  work  is  in  prog- 
ress, it  is  possible  that  ice  jams  which  have  almost  annually  formed  in 
the  vicinity  may  be  of  less  frequent  occurrence. 

Dredging  has  also  been  in  continuous  progress,  opening  up  the  West 
Channel  at  New  Baltimore,  and  while  a  late  survey  shows  that  the 
channel  dredged  in  1893  had  not  filled  up,  j'et  it  is  probable  that  on 
account  of  the  width  of  the  river  at  this  point  the  channel  can  not 
maintain  itself  unless  a  submerged  jetty  bo  built  out  from  the  east 
bank  behind  Willow  Island  Light  to  regulate  the  flow  at  the  low- water 
stage. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
inclusive  of  outstanding  liabilities,  was  $283,992.86. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1896,  is  $500,000. 

This  improvement  has  been  under  the  local  charge  of  Mr.  Charles G. 
Weir,  assistant  engineer,  who  has  well  and  faithfully  discharged  the 
duties  assigned  to  him. 

This  work  is  in  the  coHeotion  district  of  New  York,  Albany  being  u  port  of  entry 

AMOUNTS   APPROrRIATED. 

Act  of— 

Juno  30,  1834 $70,000.00 

July  2,  1836 100,000.00 

March  3,  1837 100,000.00 

July  7, 1838 100,000.00 

August  30,  1852 50,000.00 

Total 420,000.00 

AMOUNTS  APPROrRIATKI)  FOR  PRESENT  PROJEC*!'  AND  ITS  CONTINUATION. 

Act  of— 

Juno  26,  18&1,  allotment $33,000.00 

June  23,  1866 50,000.00 

March  3,  1867 305,188.00 

Julv25,  1868 85,000.00 

April  10,  1869 89,100.00 

July  11,  1870 40,000.00 

March  3,  1871 40,000.00 

June  10,  1872 40,000.00 

March  3,  1873 40,000.00 

Juno  23,  1874 40,000.00 

March  3,  1875 40;000.00 

August  14,  1876 50,000.00 

June  18,  1878 70,000.00 

March  3,  1879 -i--.i-^r^o?^000.00 

'  Digitized  by  VbOOQlC 
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Act  of— Continned. 

June  14, 1880 20,000.00 

March  8,  1881 15,000.00 

August  2,  1882 10,000.00 

July  5,  1884 30,000.00 

Augusts,  1886 26,250.00 

August  11,  1888 75,000.00 

September  19,  1890 150,000.00 

July  13,  1892 187,500.00 

March  3,1893 500,000.00 

Total 1,966,038.00 

Received  from  other  sources 792. 57 

Total 1,966,830.57 

^anount  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities.  $1, 576, 620. 83 

Money  statement. 

July  1, 1893,  balance  unexpended $674, 202. 60 

Juno  30,  1894,  amount  expended  during  fiscal  year 210, 176. 25 

July  1, 1894,  balance  unexpended 464, 026. 35 

July  1,  1894,  outstanding  liabilities $73, 816. 61 

Julv  1,  1894,  amount  covered  by  uncompleted  contracts 371, 118. 05 

444,934.66 


July  I,  1894,  balance  available 19,091.69 


f  Amount  (estimated)  required  for  completion  of  existing  project 1, 760, 406. 00 

I  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno 

^      30,1896 500,000.00 

I  Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  information  contained  in  the  report  made  in  1890  on  the  commercial  statistics 
of  the  Hudson  River,  by  Mr.  Charles  G.  Weir,  assistant  engineer,  was  so  complete 
that  it  is  deemed  best  to  repeat  it  in  the  report  for  this  year. 

The  importance  of  tho  Hudson  as  a  great  waterway  of  commerce  is  apparent 
when  it  is  Icnown  that  aside  from  its  own  local  traffic,  which  in  itself  is  very  large, 
il  absorbs  all  tho  traffic  of  the  Erie,  Champlain,  and  Delaware  and  Hudson  canals, 
besides  the  great  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newburg  and  the 
Erie  coal  trade  at  Piermont.  The  average  season  of  navigation  of  tho  river  is  240 
days  and  that  of  the  canals  220  days. 

The  Erie  Canal,  extending  from  Albany  to  Bufi'alo,  on  Lake  Erie,  a  distance  of  352 
miles,  with  a  difterence  of  level  of  577  Icet,  and  to  Oswego,  on  Lake  Ontario,  con- 
nects the  Great  Northern  I^akes  with  the  Hudson  River,  and  brings  in  immense  com- 
merce from  the  Northwest  and  Canada.  The  principal  items  of  this  commerce  are 
lumber  and  grain. 

The  Champlain  Canal,  60  miles  long,  connects  Lake  Champlain  with  the  Hudson 
River.  This  lake,  which  is  93  feet  above  tide  of  the  Hudson,  and  whose  waters  fiow 
into  the  St.  Lawrence,  is  connected  by  tho  Chambly  Canal  with  the  St.  Lawrence 
River  below  Montreal.  The  principal  items  of  tonnage  on  this  canal  are  lumber  and 
iron  ore.  The  abovo  canals,  with  575  miles  of  subsidiaries,  constitute  the  New  York 
State  canals.  The  Erie  Canal  enters  the  Hudson  by  three  tide-water  locks,  one  at 
the  foot  of  Twenty-third  street.  West  Troy ;  one  at  the  foot  of  Eighth  street,  West 
Troy;  and  a  third  at  the  lumber  district,  Albany. 

The  Champlain  Canal  enters  tho  river  at  Waterford,  3  miles  above  tho  State  Dam, 
and  boats  are  locked  through  the  dam  to  tide  water.  It  is  also  connected  with  the 
Erie  Canal,  and,  through  its  tide-water  locks,  with  the  Hudson  River. 

Tho  Delaware  and  Hudson  Canal  enters  the  Hudson  through  Rondout  Creek  at 
Rondout,  N.  Y.,  and  brings  tho  anthracite  coal  country  at  Honesdale  and  the 
Delaware  River  into  water  communication  with  the  Hudson.  Tho  principal  items 
of  tonnage  on  this  canal  aro  coal,  bluestone,  and  cement.  Aside  from  tne  above 
feeders  to  the  commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large 
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tido-^Atcr  coal  depot  at  Newbnrs,  where  also  the  Erie  Railroad  lias  a  terminal  point 
and  transferfl  large  quantities  of  freight  by  boat  acroas  the  river.  The  Erie  Rail- 
road alao  has  a  coal  (fepot  at  Piermout,  20  miles  above  New  York,  where  prepara- 
tions are  being  made  to  handle  a  very  large  supply. 

The  following  ntatistics  include  the  tonnage  received  at  all  points  above  Spu}^^!! 
Dny  vil  Creek,  and  of  the  local  shipment  between  points  on  the  river  only  that 
shipped  is  credited  to  the  points  from  which  it  was  shipped,  no  entry  being  made  to 
the  total  tonnage  of  the  amount  received  at  local  points  from  other  local  points. 
The  total  tonnage  also  includes  all  through  freight  shipped  from  points  up  therirer 
that  passed  the  mouth  of  Spuyten  Duyvii  Creek  going  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  local  ton- 
nage are  ice  and  brick.     The  capacity  of  the  ice  houses  on  and  adjacent  to  the  river 
exceeds  4,000,000  tons,  and  amonnt  generally  harvested  3,500,000.    The  briek  mana- 
factured  on  the  river  exceed  850,000,000. 
Total  tonnage  of  all  shipping  points  on  the  Hudson  River  during  1889, 

not  including  the  tonnage  coming  through  State  canals tons . .       15, 033, 309 

Value  of  same $378,196,094 

Total  tonnage  coming  to  and  leaving  tide  water  throngh  State  canals, 

1880 tons..         3.592.437 

Value  of  same $108,000,000 

Increase  of  same  over  tonnage,  1888 tons. .  326, 466 

Grand  total,  tonnage  of  the  Hudson    River,  including  the   tonnage 

through  State  canals tons. .       18, 582, 596 

Value  of  same W85,  733,094 

This  does  not  include  the  value  of  vessels  carrying  the  above  trade, 
which  are  equally  exposed  to  the  dangers  of  navigation. 
Number  of  transportation  companies   for  passengers  or  freight,  not 

including  steamboats  or  pleasure  boats 30 

Total  number  of  passengers  carried,  1889 5, 000. 000 

Total  population  along  the  river 450^ 000 


£  2. 

IMPROVEMENT  OF  HARBOR  AT  SAUGERTIES,  NEW  YORK. 

The  harbor  of  Saug:erties  is  at  the  mouth  of  Esopus  Creek,  which 
empties  into  the  Hudson  liiver  on  the  west  sliore^  about  100  miles 
above  the  city  of  New  York.  With  the  exception  of  some  slight  works 
undertaken  by  the  inhabitants,  giving  no  permanent  results,  nothing 
bad  been  done  toward  the  improvement  of  this  harbor  until  it  was 
undertaken  by  the  U.  S.  Government  in  1887,  In  1883  a  survey 
of  the  harbor  was  made,  under  the  direction  of  the  engineer  officer  in 
charge,  which  indicated  that  there  was  a  shoal  at  the  entrance  1,100 
feet  wide  between  6-foot  contours,  over  which  the  least  depth  was  3 
feet,  mean  low  water.  Two  plans  of  improvement  were  recommended^ 
both  providing  for  the  construction  of  parallel  dikes  and  for  dredging 
the  channel  between  them  7  feet  deep,  mean  low  water.  (See  Auuual 
Kei)ort  of  the  Chief  of  l^^ngineervS  for  1884,  Part  I,  p,  716.) 

The  reexamination  of  the  harbor,  made  in  1887,  after  the  State  bad 
done  some  dredging  in  the  channel,  resulted  in  the  submission  of  a 
third  project,  differing  from  those  previously  submitted  only  in  tbe 
direction  to  be  given  to  the  dikes.  The  range  of  tides  is  4  feet,  approxi- 
mately. 

The  project  for  1887  was  approved,  and  its  execution  was  begun  the 
same  year.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Part  T,  p.  6G2.) 

The  estimated  cost  of  construction  of  north  and  south  dikes,  each 
2,300  feet  long,  and  for  excavating  from  the  channel  between  them 
30,000  cubic  yards  of  material,  was  $52,000. 
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Tho  purpose  of  the  dikes  is  to  contriict  the  cliannel,  to  promote  the 
scour  of  the  freshets,  and  to  maintain  the  improved  navigable  depths 
during  the  low  stage  of  summer,  which  usually  lasts  for  two  months, 
approximately. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  both  dikes  had 
been  completed;  the  north  dike  had  tlien  a  length  of  2,058  feet  and  the 
south  dike  a  length  of  2,303J  feet,  and  the  waterway  between  them  was 
260  feet  wide. 

The  inner  harbor,  west  of  the  shore  ends  of  dikes,  was  2,000  feet 
long,  150  feet  wide,  and  14J  to  20  feet  deep  at  mean  low  water.  From 
the  steamboat  Avharf  of  inner  harbor  to  the  Hudson  Eiver  the  navi- 
gable channel  had  been  deepened  by  dredging,  giving  a  width  of  150 
feet  between  9  foot  curves. 

As  the  direct  result  of  improvements  which  have  been  made  by  the 
Oovernment,  vessels  drawing  12  feet  and  upward  can  reach  the  fac- 
tories located  on  the  inner  harbor  at  high  tide. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894. 

The  river  and  harbor  a<5t  of  July  13,  1892,  appropriated  $5,000  for 
continuing  the  improvement. 

After  the  dikes  had  been  put  in  repair  there  remained  a  balance  of 
$2,660  applicable  towards  the  removal  of  the  rocky  reef  at  Barclays 
Point. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force,  but  work 
by  hired  labor,  using  the  U.  S.  drill  scow  Hudson^  was  in  progress 
removing  a  portion  of  the  rocky  reef  at  Barclays  Point.  Operations 
were  continued  until  August  31,  when  the  funds  became  exhausted  and 
the  drill  scow  was  laid  up.  At  that  date  the  rock  for  a  distance  of  68 
feet  from  its  northern  margin  had  been  cut  down  to  9  feet  at  mean  low 
water,  affording  a  much-desired  relief  to  the  navigation  of  the  inner 
harbor. 

The  improvement-should  continue  and  50  feet  more  of  the  rocky  point 
be  removed  to  the  same  depth.  The  entrance  channel  is  now  in  good 
condition  and  is  150  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
piers  also  are  in  fair  repair. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  lo94, 
inclusive  of  outstanding  liabilities,  was  $2,626.47. 

Tfie  estimate  of  $5,0W  recommended  for  the  fiscal  year  ending  June 
30, 1896,  will,  if  appropriated,  complete  the  project  of  1887,  and  if  the 
improvement  is  to  continue  thereafter  a  new  project  and  estimates  will 
be  required. 

Saiigerties  is  in  the  coUection  district  of  Albauy,  N.  Y.,  which  is  tho  nearest 
port  of  entry.    The  nearest  light-house  is  at  the  month  of  Esopus  Creek. 

AMOUNTS  APPUOPRIATED. 

Act  of— 

Julys,  1884 $5,000.00 

Augusts,  1886 15,000.00 

August  11,  1888 12,000.00 

September  19, 1890 , 10,000.00 

July  13,1892 5,000.00 

Total 47,000.00 

Amount  expended  to  June  30,  1894,  inclasive  of  outstanding  liabilities..     46. 809. 25 
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Money  statement. 

July  1,  1893,  balance  UDCxpended $2,817.22 

June  30,  1894,  amount  expended  during  fiscal  year *. 2, 626. 47 

July  1,  1894,  balance  une.xpended 190. 75 

(  Amount  (estimated)  required  for  completion  of  existing  project 5,  ODD.  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30, 18t'6  5, 000. 00 
]  Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


■  COMMERCIAL  STATISTICS. 

The  commercial  carriers  are  5  steamboats  for  freight  and  passenger  traffic,  owned 
by  the  Saugerties  and  New  York  Steamboat  Company,  the  Sangerties  and  Albany 
line,  and  the  Sangerties,  Roudout  and  Hudson  line;  and  405  sailing  and  other  craft, 
the  former  carrying  17,000  passengers  annually,  and  in  all  aggregating  189,000  tons 
of  freight,  valued  at  $5,484,000,  the  principal  product  being  general  merchandise, 
blnestone,  coal,  and  lumber. 

The  population  of  Saugerties  is  5,000. 


E3. 

IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

The  harbor  of  Eondout  is  at  the  moath  of  lioiidout  Creek,  which 
empties  into  the  Hudson  liiver  on  its  west  side,  about  90  miles  above 
the  city  of  New  York. 

From  the  entrance  to  the  first  lock  of  the  Delaware  and  Hudson 
Canal,  a  distance  of  3  miles,  the  creek  is  a  tidal  stream,  the  rang^e  of 
tides  being  4  feet,  approximately. 

Prior  to  1871  improvements  had  been  made  by  private  persons  and 
corporations,  but  no  permanent  benefit  had  been  derived  from  them. 
In  1869  a  survey  of  the  harbor  was  made  by  the  Government  with  a 
view  to  its  permanent  improvement,  and  it  was  then  found  that  the 
available  depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep 
at  the  mouth  of  the  creek,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel  dikes  were  to  be  built  outward,  toward 
and  into  the  Hudson  River,  their  outer  ends  curving  gently  down- 
stream, while  a  branch  dike  running  upstream  along  the  Hudson  from 
the  outer  end  of  the  north  dike  was  to  protect  that  dike  from  destruc- 
tion by  running  ice.    The  estimated  cost  of  the  work  was  as  follows: 

Building  the  nortli  dike,  748  yards  long $11, 600 

Building  the  branch  dike,  640  yards  long 34, 400 

Building  the  Bouth  dike,  1,277  yards  long 59, 600 

Dredging  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low 

water,  48,000  cubic  yards,  at  30  cents 14, 400 

Contingencies 22, 500 

Total 172,500 

The  final  length  of  the  north  and  south  dikes  was,  however,  to  be 
determined  after  observing  the  effects  which  they  might  produce  in  the 
removal  of  the  bar  as  they  were  gradually  extended  outward.  The 
work  was  begun  in  1872  and  was  completed  in  1880.    J^  T^ft&R?^  ^^ 
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experience  that  the  dikes  might  be  made  shorter  than  originally  deemed 
necessary  and  the  total  cost  of  the  work  reduced  to  $90,000,  less  than 
two-thirds  of  the  original  estimate. 

On  the  completion  of  the  work  in  1880  the  north  dike  was  2,200  feet, 
approximately,  with  a  branch  dike  running  up  the  Hudson  1,000  feet, 
approximately,  and  the  south  dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  light-house  330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of  the 
works  of  improvement,  there  was  a  channel  over  the  bar,  from  the 
creek  to  the  Hudson  Eiver,  60  feet  wide,  giving  13J  feet  mean  low 
water:  100  feet  wide,  giving  12  feet  mean  low  water;  and  200  feet  wide, 
giving  10  feet  mean  low  water.  At  the  outer  end  of  the  dikes  the  dis- 
tance between  the  12-foot  curves  was  over  300  feet. 

The  north  and  branch  dikes  were  originally  built  to  the  height  of 
mean  high  water,  while  the  south  dike,  for  500  feet  west  of  the  light- 
house, was  built  only  to  the  level  of  the  half  tide.  The  low  part  of  the 
south  dike  was  subsequently  raised  by  crib  work  to  mean  high  water; 
but  even  with  this  increased  height  the  dikes  are  submerged  during 
storm  tides  and  freshets,  and  are  required  to  be  marked  by  fender  piles 
to  enable  vessels  to  enter  the  harbor  at  such  times  without  danger  of 
being  wrecked  upon  the  concealed  dikes. 

The  appropriations  for  this  harbor  made  since  the  completion  of  the 
works  in  1880  have  been  applied  exclusively  to  the  repair  of^the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but 
the  dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to 
the  natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the 
piles  by  scour. 

The  survey  of  the  harbor  in  September,  1889,  indicated  a  continued 
improvement  of  the  channel  between  the  dikes,  not  in  the  enlargement 
of  the  width  of  the  14-foot  channel,  but  in  that  of  the  9-foot  channel, 
which  then  had  a  width  of  250  feet. 

On  the  south  side  of  the  entrance  there  has  been  a  slight  shoaling, 
duo  probably  to  the  removal  in  1884  of  150  feet  from  the  outer  end  of 
the  south  pier  to  meet  the  wishes  of  the  boatmen,  who  alleged  that 
their  tows  required  a  wider  entrance  between  the  piers  on  that  side 
when  coming  in  with  vessels  on  flood  tide.  The  change  in  length  of  the 
south  dike  doubtless  facilitates  entrance  at  flood  tide,  but  the  shoaling 
of  the  bar  on  that  side,  which  is  shown  by  the  survey  of  1889,  makes  it 
probable  that  the  south  dike  should  be  increased  rather  than  decreased 
in  length. 

The  river  and  harbor  act  of  September  19,  1890,  appropriated  $5,000 
for  repairing  existing  works,  which  was  expended  in  repairs  to  north 
and  branch  dikes.    This  work  was  completed  October  28, 1891. 

The  river  and  harbor  act  of  July  13, 1892,  made  an  appropriation  of 
$5,000  for  repairs  to  existing  works,  which  was  expended  in  repairs  to 
the  north  branch  dike  and  the  rebuilding  of  350  feet  of  the  south  dike. 

The  channel  maintains  itself  in  good  navigable  condition,  sufficient 
for  the  wants  of  commerce.  While  the  dikes  are  in  good  condition  of 
repair  they  are  much  exposed  to  damage  by  ice  in  the  river  and  by 
boats  that  frequently  run  into  and  break  down  the- timber  work  at  the 
intersection  of  the  north  and  branch  dikes. 

WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $5,000  for 
repairs  to  existing  works.  ^.^.^.^^^  ^^  ^c^OOqIc 
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At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  William 
Parrott,  dated  October  31, 1892,  and  work  was  in  progress  repairiiig 
the  north  and  south  dikes.  The  repairs  consisted  in  strengthening  and 
rebuilding  875  linear  feet  of  the  south  dike,  and  refilling  that  dike 
with  stone  where  settlement  had  taken  place.  Also  in  putting  new 
waling  timbers  on  105  feet  of  the  north  branch  dike,  and  putting  new 
tie-rods  and  screw  bolts  in  where  necessary. 

The  contract  was  completed  in  July.  The  material  famished  and  put 
in  place  under  the  contract  during  the  year  was — 

2,120  linear  feetpiliDg. 
7,884  feet,  B.  M.,  square  timber. 
6,777  pounds  tie-rods. 
2,139  pounds  screw  bolts  and  spikes 
691  cubic  yards  stone. 

Under  agreement  with  the  contractor,  authorised  by  the  Chief  of 
Engineers  July  17, 1893,  the  wreck  of  the  old  canal  boat  JSsteUa^  whieh 
had  been  wrecked  in  midchannel  of  Sondout  Greek,  opposite  the  docks 
of  the  Delaware  and  Hudson  Bailroad  Company,  was  removed,  at  a 
cost  of  125. 

The  lengths  of  the  dikes  as  now  built  are — 

Liaeu-fceL 

North  dike ^050 

North  branch  dike - LOGO 

South  dike^  ioclnding  spur  to  the  light-house ^430 

These  dikes  are  now  all  in  excellent  condition  and  need  no  immediate 
repairs.  The  channel  between  them,  however,  is  only  in  a  fiur  condi- 
tion. 

According  to  a  survey  made  in  1892,  there  was  at  that  time  a  good 
channel  100*feet  wide  and  12  feet  deep  at  mean  low  water,  excepting 
opposite  Boyces  dock,  where  a  slight  shoal  had  formed,  and  at  tiie 
entrance  to  the  harbor  on  the  south  side  there  was  then  a  considerable 
shoal.  This  latter  has  increased  very  much  since  then,  and  has  so 
narrowed  up  the  channel  at  the  entrance  as  to  make  it  very  difficnU 
for  vessels  to  enter  the  harbor  when  the  tide  is  running  flood.  This 
shoaling  is  due  to  the  removal  in  1884  of  150  feet,  and  again  in  1890of 
50  feet  additional,  of  the  outer  end  of  the  south  dike,  to  meet  the  wishes 
of  the  boatmen,  who  alleged  that  their  tows  required  a  wider  entrance 
between  the  piers  on  that  side  when  coming  in  with  vessels  on  the  flood 
tide.  When  the  tide  is  running  flood  the  water  is  backed  up  in  the 
large  area  south  of  the  south  dike,  which  on  the  ebb  creates  an  eddy 
at  the  eastern  end  of  the  south  jetty,  resulting  in  the  deposit  of  mate- 
rial at  the  entrance.    * 

As  originally  constructed,  the  south  dike  was  i>arallel  to  and  359 
feet  from  the  north  dike  up  to  a  point  350  feet  from  the  extreme 
eastern  end;  beyond  this  point  it  curved  to  the  southward  in  such  a 
way  that  at  the  extreme  end  it  was  525  feet  from  the  north  dike.  By 
the  removal  of  200  feet  of  the  south  dike  the  north  jetty  has  an  over- 
lap of  400  feet,  and  the  tendency  for  material  to  be  deposited  in  the 
eddy  has  been  increased.  It  is  desirable  that  the  south  dike  shcmM 
be  rebuilt  to  its  original  projected  length,  and  if  this  should  not  pre- 
vent the  creation  oi  the  eddy  at  the  entrance  during  the  continuance  of 
the  ebb,  a  further  extension  eastward  of  the  south  pier  to  a  i)oint  imme- 
diately opposite  the  easterly  end  of  the  north  jetty  may  be  necessary. 

In  the  Annual  Report  of  'the  Chief  of  Engineers  for  1889,  Part  I,  p. 
765,  it  was  stated  that  complaint^  had  been  made  that  a  narrow  shoal 
existed  on  the  inside  If  miles  from  the  light-house,  composed  chiefly  of 
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rock  or  large  bowlders,  over  wliich  there  was  a  deptli  of  from  5J  to  6 
feet,  and  that  it  should  be  removed  to  a  depth  of  10  feet.  This  was 
again  referred  to  in  the  Annual  Report  for  1890,  p.  703,  and  its  removal 
recommended.  In  the  Annual  Eeport  for  1891,  p.  884,  it  was  stated  on 
the  assurance  of  the  State  officials  that  this  rock  and  shoal  had  been 
removed  by  the  State  of  New  York  during  the  fall  of  1890.  Recent 
investigation  and  examination  by  this  office  show  that  this  rock  and 
shoal  have  been  removed  only  in  part.  The  rock  lies  in  mid-channel, 
near  South  Rondout  Ferry,  and  has  a  least  depth  of  7.4  feet  over  it, 
and  the  shoal  extends  from  the  ferry  1,500  feet  eastward,  with  an 
average  depth  of  only  8  feet.  As  the  channel  is  only  about  70  feet 
wide,  both  rock  and  shoal  are  very  serious  obstructions,  and  their 
removal  to  a  depth  of  12  feet  at  mean  low  water  is  recommended. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
inclusive  of  outstanding  liabilities,  was  $3,256.89. 

An  appropriation  of  $15,000  is  recommended  to  maintain  the  dikes, 
reconstruct  200  feet  of  the  south  dike,  remove  by  dredging  the  shoals 
near  Boyce's  Dock  and  at  entrance  to  harbor,  remove  rock  from  chan- 
nel near  South  Eondout  Ferry,  and  deepen  the  channel  to  12  feet  at 
mean  low  water,  for  a  width  of  70  feet,  over  a  distance  of  1,500  feet, 
along  the  channel  from  South  Rondout  Ferry  eastward  toward  the  bar 
at  the  entrance.  This  amount  will,  if  appropriated,  complete  the  proj- 
ect of  1872,  and  if  the  improvement  is  to  continue  thereafter  a  new 
project  and  estimates  will  be  required. 

Rondoat  is  in  the  collection  district  of  New  York.  The  nearest  works  of  defense 
are  those  in  New  York  Harbor. 

Amounfa  appropriated. 


Act  or  allotment. 


Act  Juno  12, 1872 

Act  March  3,  1873 

Allotments  June  8, 1875 : 

From  repairs  of  harbors  on  Atlantic  coast 

From  contingencies  of  rivers  and  harbors,  etc  . 

Act  August  14, 1876 

Act  Jane  15, 1878 

Act  August  2, 1882 

Act  July  5, 1884 

Act  August  5, 1886 

Act  August  11, 1888 

Act  September  19, 1880 

Act  July  IS,  1892 


Total. 


Application. 


Amount. 


Diking $10,000.00 

do 20,000.00 


Eepairs 

......do 

Diking  and  repairs 

Diking  and  dredging  . 
Bepairs  and  dredging. 

do 

Kepairs 

do 

do 

do 


762. 18 

237.82 

30, 000. 00 

30,  000. 00 

2, 000. 00 

1, 000.  00 

2, 500.  OO 

6, 000. 00 

5, 000.  00 

5, 000. 00 


111,  500. 00 


Amount  expended  to  June  30,  1894,  iuclnsivo  of  outstanding  liabilities.  $111, 500. 00 

Money  statement 

July  1,1893,  balance  unexpended $3,256.89 

June  90, 1894,  amount  expended  during  fiscal  year 3, 256. 89 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    15,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMEKCIAL  STATISTICS. 


The  commercial  statistics  of  this  harbor  have  not  changed  materially  since  report 
for  1890,  at  which  time  there  was  a  total  tonnage  of  2,4^7,490  tons,  valued  at 
$41,268,850.     General  merchandise,  coal,  cement,  lime,  blaestone,  and  ice  are  the 
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principal  products  liaiiilled^  and  are  carried  in  abont  700  vesaels,  which  also  carry 
75,000  passengeis  annually. 

Of  the  above  tonnage  one-half  passes  through  the  Delaware  and  Hudson  Canal, 
which  connects  the  Hudson  River  at  Rondout  with  the  Delaware  River  at  Port  Jer- 
vis,  N.  Y.,  and  with  Honesdale,  Pa.,  the  heart  of  the  Pennsylvania  coal  region. 

The  population  of  Rondout  ia  25,000. 


£  4. 
IMPROVEMENT  OF  WAPPINGER  CREEK,  NEW  YORK. 

Wappiiisjer  Creek  is  a  small  atreani  which  rises  in  the  northern  part 
of  Dutchess  County,  K  Y.,  near  the  boundary  with  Columbia  County, 
and  after  flowing  for  about  40  miles  through  a  rich,  fertile  valley, 
empties  into  the  Hudson  River  on  the  east  bank  one-half  mile  below 
the  village  of  New  Hamburg,  I^.  Y. 

The  appropriation  of  $13,000  contained  in  the  river  and  harbor  act 
of  September  19,  1890,  is  the  first  ever  made  by  the  Government  for 
the  improvement  of  the  stream,  and  is  based  upon  the  estimate  con- 
tained in  the  report,  November  11, 1889,  upon  the  survey  of  Wappinjjer 
Creek  from  Wappinger  Falls  to  its  mouth,  made  to  comply  with  the 
river  and  harbor  act  of  August  11,  1888. 

At  the  time  of  the  survey  the  creek  was  navigable  for  vessels  and 
small  barges  drawing  not  over  G  feet,  in  a  channel  varying  in  width 
from  25  feet  to  75  feet  to  Wappinger  Falls,  2  miles  approximately  above 
its  mouth,  where  a  series  of  falls,  with  an  aggregate  height  of  86Jfeet 
above  mean  low  water,  furnish  a  valuable  water  power  for  three  indus- 
tries, the  principal  of  which  is  the  print  works  of  the  Dutchess  Company. 

The  project  of  improvement  contemplated  a  channel  80  feet  wide  and 
8  feet  deep  from  the  mouth  to  the  head  of  navigation  at  the  falls,  and 
the  quantity  of  material  required  to  be  excavated  was  estimated  at 
45,000  cubic  yards. 

At  the  close  of  the  fiscal  year  ending  June  30,  1892,  not  only  was 
the  project  completed,  but  additional  navigable  facilities  had  been  given 
at  the  iiead  of  navigation  by  opening  a  channel  40  feet  wide  and  8  feet 
deep  from  deep  water  of  the  main  branch  of  the  cre^k  to  the  Wappin 
ger  town  dock. 

The  channel  in  its  present  condition  meets,  it  is  believed,  all  tlie 
wants  of  commerce. 

The  balance  of  $162.85,  remaining  at  the  end  of  last  fiscal  year,  was 
expended  during  the  fiscal  year  ending  June  30, 1894,  for  office  expenses. 

As  the  approved  project  has  been  completed  no  further  appropria- 
tion is  recommended  for  this  improvement. 

Wappinger  Creek  is  in  the  collection  district  of  New  York.  The  nearest  works  of 
defense  are  situated  upon  Governors  Island,  New  York  Harbor,  and  the  nearest 
liglit-houso  is  Danskammer  Point  Light-House. 

Amount  appropriated  September  19,  1890 $13, 000 

Amount  expended  to  June  30,  1894 13,000 

Money  statement 

July  1,  1893,  balance  unexpended $162. 85 

June  30, 1894.  amount  expended  during  fiscal  year 162. 85 
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COMMERCIAL    STATISTICS. 

The  principal  mannfactares  at  the  Falls  ore  cotton  goods,  overalls,  clothing, 
combs,  and  iron.  They  are  mostly  transported  by  small  boats  to  the  mouth  of  the 
creek  inside  of  the  railroad  bridge,  where  they  are  transferred  to  the  New  York 
Central  and  Hudson  River  Railroad. 

The  tonnage  of  the  creek  dnring  the  year  1888  was  70,000  tons.  The  value  of  the 
tonnage  was  then  estimated  at  $6,500,000.  The  Dutchess  Com|)any  shipped  15,500 
tons  at  an  estimated  valuation  of  $5,600,000.  The  traffic  is  principally  carried  by 
sloops,  schooners,  scows,  canal  boats,  and  barges. 


E  5. 
IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

Tho  project  for  making  a  navigable  water  connection  between  the 
East  Eiver  and  the  Hudson  River,  by  the  way  of  the  Harlem  liiver  and 
Spuyten  Duyvil  Creek,  was  formulated  upon  the  facts  determined  by 
the  survey  made  along  this  route  in  1874,  in  compliance  with  the  river 
and  harbor  act  of  June  23, 1874,  the  report  upon  which  may  be  found 
on  page  224,  Annual  Eeportof  the  Chief  of  Engineers  for  1875,  Part  II. 

This  report  contains  an  interesting  historical  review  of  the  naviga- 
tion of  the  Harlem  River  from  the  Revolution  to  tho  present  time. 

A  full  history  of  this  improvement,  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it,  and  copies 
of  the  laws  passed  by  the  legislature  of  the  State  of  5^ew  York  relative 
thereto,  is  given  in  the  annual  report  of  the  local  engineer  in  charge  to 
the  Chief  of  Engineers  for  1887.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1887,  Part  I,  pp.  (jGo  to  G89.) 

The  streams  embraced  in  the  improvement  are  the  Harlem  River  and 
Spuyten  Duyvil  Creek,  the  former  emptying  into  the  East  River  near 
Hell  Gate  and  the  latter  into  the  Hudson  River  about  13  miles  north 
of  the  Battery,  and  the  two  together  separating  Manhattan  Island 
from  the  mainland. 

There  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean 
low  water  and  an  extremely  narrow  channel  at  that  point  have  hereto- 
fore prevented  tho  exchange  being  a  free  one. 

High  bridge  was  originally  the  head  of  navigation  in  the  Harlem 
River,  but  there  was  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  dock,  G  miles  from  tho  mouth  of  the  river,  and 
a  crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  farther; 
there  was  no  navigation  of  this  latter  section,  except  by  rowboats  or 
by  small  boats  used  for  transporting  building  material  to  the  "  annexed 
district."  Kingsbridge,  IJ  miles  from  the  Hudson  River, was  the  head 
of  navigation  in  Spuyten  Duyvil  Creek,  but  only  at  high  water  for  ves- 
sels drawing  8  feet. 

The  range  of  the  tides  in  Harlem  River  varied  from  5.5  feet  at  Third 
avenue  bridge  to  G  feet  at  the  mouth  of  Dyckman  Creek,  and  in  the 
Spuyten  Duyvil  Creek  was  3.8  feet. 

As  the  difference  in  the  height  and  times  of  tides  between  the  East 
and  Hudson  rivers,  after  connection  has  been  made  between  the  Har- 
lem and  the  .Hudson  rivers,  will  produce  the  currents  upon  which  reli- 
ance is  placed  to  keep  the  channel  open,  it  was  desirable  that  the  cross 
section  of  the  channel  be  kept  as  uniform  as  possible,  in  order  to  avoid 
the  unnecessary  resistances  to  the  flow  of  tho  water  ^^i^h  wHl  be 
caused  by  any  contraction  of  the  waterway.  Digitized  by  V^OOg iC 
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With  this  view  the  contraction  of  the  proposed  cut  through  Dyck- 
man  Meadow  will  be  more  than  counterbalanced  by  the  natimd  chan- 
nel through  Spuyten  I)uy vil  by  the  way  of  Kingsbridge,  which  is  left 
open,  and  the  contraction  caused  by  the  piers  and  embankments  of  the 
High  bridge,  which  carries  the  Croton  Aqueduct  across  the  Harlem 
River,  will  be  compensated  for  by  deepening  the  channels  between  the 
piers  and  abutments  of  that  bridge. 

Observations  of  the  tides  affecting  these  waters  show  that  there  is 
not  a  free  exchange  of. tides  between  Harlem  River  and  Spuyten  Duy- 
vil  Creek,  but  that  there  is  practically  a  divide  somewhere  near  Ford- 
ham  bridge  between  the  tides  flowing  from  the  East  River  into  the 
Harlem  River  and  from  the  Hudson  River  into  Spuyten  Duyvil  Creek. 
Comparing  the  tides  of  the  Harlem  River  at  Fordham  bridge  with 
those  of  the  Hudson  River  at  the  mouth  of  the  Spuyten  Duyvil  Creek, 
it  is  found — 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(0.961  foot)  lower  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  than  it  is  in  the  Harlem. 

(3)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  is 
thirty- six  minutes  shorter  and  the  mean  duration  of  the  fall  twenty-six 
minutes  longer  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  the  Spuyten  Duynl 
Creek  is  0.266  of  a  foot  lower  than  at  Fordham  bridge. 

(0)  High  water  occurs  one  hour  and  thirty-four  minutes  earlier  in 
the  Hudson  than  in  the  Harlem. 

From  these  facts  it  follows  that  while  on  the  opening  of  the  new 
channel  through  Dyckman  Meadow  there  will  be  a  free  flow  east  or  west, 
dependent  upon  the  stage  of  the  tides,  the  preponderance  will  be  west- 
ward,  and  that  the  mouth  of  the  improved  channel  will  then  be  at  the 
junction  with  the  Hudson  River. 

The  project  for  the  improvement  was  adopted  in  1879.  The  proposed 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  his 
annual  report  for  1882,  are  as  follows : 

(1)  Below  the  Harlem  or  Third  avenue  bridge  the  outer  pier  mi 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  avenue  bridge  to  the  entrance  of  Dyckman 
Creek  into  the  Harlem  River  the  exterior  pier  and  bulkhead  lines  are 
laid  down  400  feet  apart. 

(3)  The  line  following  Dyckman  Creek  through  Dyckman  Meadoir 
will  i)ass  for  a  part  of  the  way  through  solid  rock,  and  it  is  here  that 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part 
is  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  have 
established  it  at  400  feet,  but  the  additional  amount  of  rock  excavation 
was  the  obstacle. 

(4)  The  remainder  of  the  line  to  the  Hudson  River  will  follow,  as 
nearly  as  possible,  the  course  of  the  Spuyten  Duyvil,  and  the  width 
will  be  400  feet. 

(5)  The  channel  depth  in  the  Harlem  River  and  Spuyten  Dujrvil 
Creek  will  be  15  feet  at  mean  low  water,  and  in  the  channel  along  Dyck- 
man Creek  18  feet  mean  low  water. 

The  cost  of  opening  a  navigable  waterway  from  the  Hudson  River 
through  Dyckman  Creek  to  the  Harlem  River  at  East  Two  hundred  and 
eighteenth  street,  Kew  York  City,  was  estimated  in  1875  at  $2,100,000, 
and  for  dredging  the  Harlem  River  thence  to  Third  avenue  at  $600,000 
additional,  making  the  estimated  aggregate  cogt.^.  o|'^t^giQ^Mj^oient 
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Tlie  project  was  revised  in  1886,  by  narrowiug  the  channel  immedi- 
ately north  of  High  bridge  to  375  feet  where  it  skirts  the  Ogden  estate, 
on  the  east  bank.  This  change  of  width  was  approved  by  the  Secretary 
of  War  October  7, 1886.  (See  Annual  Eeport  of  the  Chief  of  En  gineers 
for  1887,  Part  I,  p.  671.) 

The  legal  difficulties  for  acquiring  the  right  of  way  along  the  line  of 
tlie  proposed  improvements  from  the  Harlem  Biver  to  the  Hudson 
River,  through  Dyckman  Meadow,  were  removed  in  May,  1887,  and 
immediately  thereupon  the  appropriations  of  1878  and  1879,  aggregating 
$400,000,  became  available,  and  the  project  for  their  expencfiture  was 
begun  and  continued  under  appropriations  of  1888  and  1890. 

The  work  contemplated  under  the  existing  appropriations  provides 
for  the  excavation  of  all  the  material  contained  between  the  dams; 
dredging  a  channel  from  the  east  dam  through  the  Harlem  Eiver  to 
Fordham  dock,  and  from  the  west  dam  to  Spuyten  Duyvil  Creek,  and 
for  the  removal  of  the  dams.  It  is  expected  that  when  this  work  is 
executed  there  will  be  a  narrow  channel  betwden  the  Hudson  and  the 
East  rivers  navigable  at  mean  low  water  by  vessels  drawing  8  feet. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  was  made  of 
the  Harlem  or  Bronx  Kills,  north  of  Eandall  Island,  and  a  report  was 
submitted  upon  the  practicability  of  opening  a  channel  300  feet  wide 
and  15  feet  deep,  mean  low  water,  between  the  East  Eiver  and  the 
Harlem  River  by  this  route,  at  an  estimated  cost  of  $2,000,000.  The 
report  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1882,  part  1,  p.  656.  The  project  was  never  approved  by  Congress,  and 
no  appropriation  has  ever  been  made  for  its  execution. 

Harbor  lines  for  the  preservation  and  protection  of  the  navigable 
waters  of  the  Harlem  River  and  Spuyten  Duyvil  Creek  were  established 
by  the  Secretary  of  War  October  18, 1890,  under  authority  of  the  river 
and  harbor  act  of  August  11, 1888. 

The  department  of  public  parks,  Kew  York  City,  made  application 
to  the  Secretary  of  War  July  11, 1893,  for  a  modification  of  the  harbor 
line  of  the  west  bank  of  the  Harlem  River  from  near  High  bridge  to 
and  beyond  the  Washington  bridge,  to  enable  an  adequate  highway  to 
be  built  along  the  Harlem  River,  connecting  One  hundred  and  fifty-fifth 
street  with  the  northern  end  of  Manhattan  Island. 

The  matter  was  submitted  to  the  Harbor  Line  Board  for  jS^ew  York 
Harbor  and  adjacent  waters,  and  on  its  recommendation  the  Secretary 
of  War  authorized,  October  2,  1893,  a  modification  of  the  habor  line  as 
follows: 

Beginning  at  a  point  "A^'  on  the  harbor  line  on  the  west  bank  of  the  Harlem  Eiver 
established  by  the  Secretary  of  War  October  18,  1890,  741  feet  south  of  the  center 
lino  of  the  T<restem  abutment  of  Washington  bridge,  the  recommended  lino  runs 
thence  northerly  in  a  straight  conrse  a  distance  of  1,630  feet  to  a  point  '*B"  in  the 
said  harbor  line  889  feet  north  of  the  center  line  of  said  western  abutment.  The 
coordinates  of  the  point  '^A^'  are  north  6,180.03  and  east  741.48,  and  those  of  point 
*'B"  are  north  7,806.61  and  east  708.37,  the  origin  of  coordinates  being  the  southeast 
comer  of  Tenth  avenue,  at  its  intersection  with  One  hundred  and  tifty-tifth  street. 
New  ^ork  City.  The  modified  line  so  drawn  will  pass  to  the  eastward  of  the  eastern 
face  of  the  western  abutment  of  Washington  bridge  a  distance  of  62  feet,  approxi- 
mately, and  eastward  of  the  established  harbor  line  at  that  point  a  distance  of  21 
feet. 

The  modification  of  the  barbor  line  was  aceompaniM  with  the  per- 
mission to  the  department  of  public  parks  to  build  an  iron  footway  12 
feet  in  width,  carried  around  the  river  side  of  the  outer  pier  of  the 
bridge  known  as  **  High  bridge'^  across  the  Harlem  Biver  at  New  York 
City,  N.  Y.,  said  pier  being  situated  upon  the  western  pierhead  and 
bulkhead  line  along  said  river.  ^  i    r\r\ciic> 
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BRIDGES   ACROSS   THE   HARLEM  RIVER. 

The  following  table  shows  the  location  and  characteristics  of  the 
several  existing  bridges  across  the  Harlem  Eiver : 


Name  nn<l  location  of  bridge 


Sooond  avenno 

Third  avenue 

Third  avenue  (temporary)  . . . 

Fourth  avenue : 

East  span 

AVest  span 

Fourth  avenue  (temporary) . . 

Madison  avenue 

Macomb  Dam,  One  hundred 
andfifty-sisth  street  (tem- 
porary). 

Xcw  York  and  Northern 
Railroad  Bridge  at  Eighth 
avenue. 

High  bridge  (old  aqueduct)  . 


Width  in 
clear  in  I 
each     I 
draw. 


.Height  of 
bottom 
chords 
above 
mean 
high 
water. 


Feet. 

103.7 
82 
61 

OS 
08 
60 
132 
76 


128 


Feet. 
28.5 
13.8 
4 

7.2 

1 

28 
16.7 


Itomarks. 


Washington  bridge,  at  One 
hundred  and  eighty -first 
street. 

Fanners  bridge 


Single 
span. 

3.1 


Kings  bridge 

Foot1)ridge  at  Broadway 

Uudnon    Kiver    Kailfoad 

bridee,  at  month  of  Spuy- 

ten  Cuyvil  Creek. 


50 


4.8 

3 

6.9 


Double  draw,  railroad  bridge,  iron. 
Double  draw,  ro%d  bridge,  iron. 
I  Double  draw,  wooden  trestle,  iron  drawspan. 

(Doable  draw,  railroad    bridge,   iron;  east   spfji 

I     closed  by  row  of  piling. 

Single  draw,  wooden  trestle,  iron  drawspan. 

Double  draw,  road  bridge,  iron. 

Doable  draw. road  bridge, wood:  will  bo  removed 
on  completion  of  new  iron  bridge  at  One  hun- 
dred and  fifty-fifth  etreet. 

Double  draw,  railroad  bridge,  iron. 


No  draw;  stone  arch;  width  between  piers,  77. 7 
feet ;  clear  watcrwav,  55  feet ;  crow^  of  arch  100 
feet  above  mean  higli  water. 

No  draw;  iron  ai^h;  span, 500  feet;  clear  water- 
way, 420  feet;  crown  of  arcb,  136.7  feet  above 
mean  bigb  water. 

No  draw;  two  spans,  22  and  23. feet  wide;  lij^ht 
timber  structnre. 

No  draw;  two  spans,  18  and  25  feet  wide. 

No  draw ;  two  spans,  5(>i  and  58^  feet  wide. 

Single  draw,  wooden  trestle,  iron  drawspan. 


The  following  resolution,  governing  the  closing  of  the  bridges  across 
the  Harlem  River  at  Madison  and  Third  avenues  when  the  land  trans- 
portation over  the  bridges  between  the  two  shores  is  greatest,  was 
adopted  bv  the  department  of  public  pjirks,  New  York  City,  Novem- 
ber 30, 1892; 

Vicsolvedj  That  from  and  after  tho  20th  day  of  December,  1892,  the  draws  of  the 
bridges  across  tho  Uarlem  River  at  Madison  and  Third  arennes  shall  not  be  opened 
or  operated  between  the  honrs  of  6  and  10  o'clock  in  the  forenoon,  and  between  4 
and  7  o'clock  in  tho  afternoon,  except  when  otherwise  ordered.  This  regulation 
shall  not  apply  to  the  boats  of  the  fire  department,  nor  to  tho  regular  transporta- 
tion boats  of  the  New  York  and  Northern  Railway  Company. 

BRIDGES   AFFECTED    BY    STATE    ACTS,   OR     BY'    NOTICES     SERVED  BY 
THE   SECRETARY   OF   WAR. 


1.  Bridges  at  Third  and  Fourth  avenues^  Kew  York  City, — The  city 
of  New  York,  owning  or  controlling  the  bridge  at  Third  avenue,  and 
the  New  York  Central  and  Hudson  Eiver  Eailroad  Company,  owning 
or  controlling  the  bridges  at  Fourth  avenue,  were  notified  by  the  Sec- 
retary of  War,  July  2, 1890,  to  modify  these  bridges  in  accordance  with 
the  recommendations  of  the  Board  of  Engineers  convened  May  7, 
1890,  to  consider,  as  stated  in  the  Annual  Report  for  1890,  the  matter 
of  bridges  across  the  Harlem  River  at  Third  and  Fourth  avenues.  New 
York  City.  These  notices  required  that  the  modifications  called  for 
should  be  completed  by  January  1,  1892. 

The  legislature  of  the  State  of  New  York,  by  act  approved  April  5, 
1892,  authorized  and  required  an  increased  ele^||^j9j^^g^  J]fgrtli 
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avenue  bridge,  and  provided  for  all  changes  in  any  avenues,  streets, 
and  railroads  that  may  bo  necessary  by  reason  of  such  increased  eleva- 
tion. A  commission  to  carry  out  the  provisions  of  this  act  was 
appointed  by  the  mayor  of  New  York  City  April  25, 1892.  This  act 
will  enable  the  railroad  company  to  reconstruct  this  bridge  in  con- 
formity with  Ihe  requirements  of  the  notice  of  the  Secretary  of  War, 
which  in  the  absence  of  the  necessary  legislative  action  the  company 
has  not  heretofore  been  able  to  carry  out.  Plans  for  the  new  bridge 
received  the  approval  of  the  Secretary  of  War  August  5, 1892. 

In  order  that  the  traffic  across  the  river  may  not  be  suspended  while 
tlie  permanent  bridge  is  in  process  of  construction,  the  railroad  com- 
pany applied  to  the  Secretary  of  War  for  authority  to  build  a  tem- 
porary bridge,  provided  with  a  GO-foot  draw  and  situated  160  feet  to 
the  northward  of  the  old  bridge.  This  application  was  granted  ^lay 
27, 1892.  Tlie  railroad  company  began  work  of  modification  in  Septem- 
ber, 1892,  and  is  pushing  it  with  satisfactory  progress. 

An  act  to  provide  for  the  reconstruction  of  the  Third  avenue  bridge 
was  approved  by  the  governor  of  the  State  of  New  York  May  2,  1892, 
and  plans  for  the  construction  of  the  new  bridge,  prepared  by  the 
department  of  public  works  of  New  York  City,  received  the  approval 
of  the  Secretary  of  War  March  24, 1893. 

The  work  of  modification  was  begun  in  November,  1893. 

The  temporary  bridge  which  is  to  carry  the  traffic  across  the  river 
during  the  construction  ot  the  permanent  bridge  is  about  completed, 
and  the  pneumatic  caisson  for  the  south  rest  pier  of  the  Dcrmanent 
bridge  is  underconstruction. 

^.  Bridge  at  Broadway  crossing. — An  act  of  the  legislature  of  the 
State  of  New  York  to  provide  for  the  construction  of  a  bridge  across 
the  Harlem  Ship  Canal,  locally  so  called,  on  the  line  of  Kingsbridge 
road,  or  Broadway  extended,  was  approved  by  the  governor  April  5, 
1892.  Plans  for  the  construction  of  this  bridge,  conforming  to  the 
general  provisions  of  the  State  act  of  1879,  as  to  height  of  lower  chord 
and  length  of  spans,  prepared  by  the  department  of  public  works  of 
New  York  City,  received  the  approval  of  the  Secretary  of  War  Feb- 
ruary 11, 1893.  Work  on  the  construction  was  begun  in  June,  1893. 
Nearly  all  of  the  masonry  of  the  piers  and  abutments  of  the  bridge*  is 
now  completed,  and  the  erection  of  the  iron  work  of  the  superstructure 
has  been  begun. 

3.  Macomb  Dam  bridge. — The  State  act  of  April  29,  1890,  authoriz- 
ing the  department  of  i)nblic  parks  of  New  York  City  to  reconstruct 
the  Macomb  Dam  bridge  at  Seventh  avenue  was  amended  by  a  bill 
which  became  a  law,  without  the  signature  of  the  governor,  January 
31,  1892.  The  amendment  provides  that  the  awards  for  property  taken 
shall  not  be  paid  out  of  the  $1,250,000  appropriated  for  the  bridge. 
This  bridge  is  now  in  process  of  construction  under  i)lans  approved  by 
the  Secretary  of  War  September  7, 1891. 

The  masonry  of  all  the  piers  and  abutments  is  completed,  and  the 
Iron  work  of  the  superstructure  is  nearly  all  in  place. 

Application  was  made  by  the  city  of  New  York  June  14,  1892,  for 
authority  to  build  a  temporary  bridge  220  feet  to  the  northward  of  the 
old  bridge,  to  be  used  by  the  iniblic  during  the  construction  of  the  new 
bridge.  This  application  received  the  approval  of  the  Secretary  of  War 
July  5,  1892,  and  the  bridge  was  completed  August  20, 1892. 

4.  Bridge  at  mouth  of  Spinjien  Duyvil  Creek. — As  stated  in  the  last 
Annual  lieport,  Mr.  Alexander  J.  Howell,  on  March  4,  1891,  made  com- 
plaint to  the  Secretary  of  War  that  the  railroad  bridge  across  the  Spuy- 
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ten  Duy  vil  Creek  at  its  mouth  was  au  obstructiou  to  navigation  by 
reason  of  "  iusnflicient  widtli  of  draw/-  under  tbe  river  and  b^rbor  act 
of  Se))teinber  19, 1890. 

The  matter  was  referred  to  the  local  officer,  and  pablic  hearings  were 
given  April  1  and  15, 1891,  to  the  parties  in  interest. 

The  complaint  was  satisfied  by  the  New  York  Central  and  Hndson 
River  Railroad  Company  agreeing,  as  a  temjwrary  measure  only,  to 
widen  the  draw  opening  to  50  feet,  and  to  erect  a  steam  motor  with 
which  to  maneuver  the  drawbridge.  This  agreement  was  approved  by 
tiie  Secretary  of  War  June  9, 1891,  with  the  proviso  that  the  modifica- 
tions agreed  upon  shoukl  be  regarded  as  a  temporary  measure  to  meet 
the  necessities  of  the  navigation  of  the  stream  as  they  now  exist,  and 
the  date  fixed  for  completion  of  the  alterations  was  December  1, 1891. 

Owing  to  various  delays  in  the  preparation  of  the  plans  and  in  let- 
ing  the  work,  and  further  delays  on  the  part  of  the  contractor,  tlie 
work  of  erecting  the  new  draw  was  not  begun  until  April,  1892.  The 
work  was  comi)leted  September  26, 1892. 

Plans  for  the  construction  of  a  permanent  bridge  at  thi&poiut  were 
submitted  to  this  office  by  the  railroad  company  on  May  31,  1394.  As 
the  proposed  elevation  of  the  bridge  above  higli  water  did  not  confonn 
to  the  requirements  of  the  river  and  harbor  act  of  September  19, 1890, 
nor  to  those  of  the  State  act  of  May  20, 1879^  regulating  the  height  and 
length  of  draw  span  of  new  bridges  across  the  Harlem  River  and 
Spuyten  Duy  vil  Creek,  the  platis  were  forwarded  to  the  Secretary  of 
War  with  the  recommendation  that  they  be  not  approved. 

WOEK   DONE   DUBINa  THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

No  contracts  were  in  force,  at  the  beginning  of  the  year,  the  last  ttro 
contracts  with  John  Satterlee  having  expired  June  1, 1893. 

Proposals  for  continuing  the  work  under  the  changed  conditions 
brought  about  by  the  breaking  of  the  dams  and  Hooding  of  the  work 
during  the  severe  storm  of  April  21,  1893,  were  invited  July  2*4, 1893, 
and  with  the  approval  of  the  Chief  of  Engineers  contract  was  made 
with  the  Morris  &  Cumings  Dredging  Company,  the  lowest  responsible 
bidders,  September  8,  1893. 

This  contract  provides  for  the  removal  by  dredging  of  258,000  cubic 
yards,  more  or  less,  of  mud,  earth,  and  broken  stone  from  the  Harlem 
River,  Si)uyten  Duy  vil  Creek,  and  from  the  remains  of  the  dams  inclos- 
ing the  rock  cut  through  "Dyck man  Meadow  j  for  the  removal  of  5,000 
cnbii'  yards  of  ledge  rock  under  water,  in  the  northeast  end  of  this 
cut;  and  for  the  construction  of  about  650  linear  feet  of  cribwork  and 
475  linear  feet  of  pile  work  revetment  for  protecting  the  sides  of  the 
section  of  cut  to  be  excavated. 

Operations  under  this  contract  were  begun  September  15,  1893,  and 
at  the  close  of  the  year  the  following  work  had  been  done: 


'Contract 
qnaaUty. 


Reraoved  ^,^^. 


year. 


remored. 


Drrdjjinp:                                                                                                               '  Cfi.ydt,  Ou.,jfd»,  Oh.9^. 

Fntin  Spuyten  Duy  vil  Creek  and  Meadow  west  of  west  dam 40. 000  36, 413  3,  ^ 

From  onat'and  west  dam^,  and  ftoni  canal  prism  between  the  two 

dsmiH 00.000.  46,323  13,«77 

From  M  eado w  caet  of  oa.« t  dam  and  in  ITarlem  River ,  150,  COO  02. 019  87. 3«1 

From  Hlionl.H  at  Morris  Dock  and  r.t  High  Bridge 8,000  10, 1(B   

RiK'k  rxciiA'atioii : 

Ledgo  in  northeast  comer  of  Dyckman  Cut 5, 000  4, 380  CO 
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Crihworlc  and  pile-KorJc  reretment. — Of  tlie  650  linear  feet  of  crib  work 
siiul  475  linear  feet  of  pile- work  revetment  called  for  by  the  contract,  359 
linear  feet  of  crib  work  and  227  linear  feet  of  pile  work  were  built  during 
the  year,  all  in  the  west  end  of  the  cut  through  Dyckman  Meadow  300 
feet  of  the  crib  work  being  located  on  the  south  side  and  59  feet  of  the 
crib  work  and  the  227  fee  t  of  pile  work  on  the  north  side  of  the  cut  These 
revetments  are  the  westward  continuation  of  the  stone  retaining  walls 
heretofore  built  in  the  west  end  of  the  rock  cut,  and  with  them  form 
permanent  margins  to  the  sides  of  the  cut,  as  far  as  it  has  been  exca- 
vated, to  the  full  projected  width  and  depth. 

Wreeks.—On  May  31, 1894,  the  bid  of  Mr.  John  F.  Baxter  for  the 
removal  of  an  old  ice  barge  lying  in  the  channel  off  the  foot  of  East 
One  hundred  and  forty-fifth  street  was  accepted,  by  authority  of  the 
Chief  of  Engineers.  The  wreck  was  successfully  removed  on  June  4, 
1894,  at  a  cost  of  $250. 

Removal  of  rocky  obstructions  in  the  lower  Harleni  River, — Under 
authority  of  the  Chief  of  Engineers,  granted  September  8,  1893,  opera- 
tions for  the  removal  of  Candle  Factory  Reef,  off  the  foot  of  East  One 
hundred  and  twenty-second  street,  were  begun  on  September  11,  using 
the  U.  S.  drill  scow  Hudson  and  hired  labor,  and  continued  to  December 
27, 1893,  when  operations  ceased  on  account  of  cold  weather,  and  the 
drill  scow  was  laid  up  for  necessary  repairs.  Work  was  resumed  on 
April  23, 1894,  and  is  still  in  progress.  During  the  period  covered 
by  the  operations  416  holes  were  drilled,  all  extending  to  below  the 
projected  depth  of  15  feet  at  mean  low  water,  and  2,250  pounds  of 
forcite  were  expended.  Those  poi^tions  of  the  reef  having  a  less  depth 
than  12  feet  at  mean  low  water  were,  however,  worked  upon  chierty 
with  the  view  of  first  obtaining  a  depth  of  12  feet  over  the  entire  reef, 
and,  as  further  funds  become  available,  to  extend  the  improvement  to 
the  final  depth  of  15  feet  at  low  water.  The  broken  rock  was  dredged 
up  by  a  grapple  dredge,  which  was  employed  a  total  of  twenty-six  and 
one-half  working  days,  removing  1,300  cubic  yards  of  ledge  rock  and 
"bowlders  that  overlay  the  ledge  in  parts.  The  least  depth  on  the  reef 
irhen  operations  were  begun  was  1.7  feet  at  low  water,  and  at  the  close 
of  the  year  a  depth  of  10  feet  had  been  obtained.  The  southerly  end 
of  the  ledge  is  covered  by  a  deposit  of  mud,  sand,  and  embedded  bowl- 
ders, which  extends  into  the  channel  from  the  west  shore,  and  it  will 
be  necessary  to  remove  this  material  by  dredging  before  the  increased 
channel  width  which  the  removal  of  the  reef  proper  will  afford  can  be 
fully  utilized  by  vessels  navigating  the  stream. 

As  the  result  of  the  year's  work,  all  the  ledge  rock  remaining  in  the 
northeast  end  of  the  cut  through  Dyckman  Meadow  was  removed, 
excepting  about  COO  cubic  yards,  covering  an  area  of  50  by  GO  feet, 
with  a  least  depth  of  12.7  feet  over  it  at  mean  low  water,  and  most  of 
which  rock  is  broken  up  but  has  not  yet  been  excavated  to  the  full 
projected  depth.  The  remains  of  the  dams  at  the  west  end  of  the  cut 
were  removed  to  a  depth  of  18  feet  at  mean  low  water,  and  the  set^tion 
of  meadow  lying  directly  west  of  the  west  dam  was  excavated  to  a 
depth  of  from  12  to  15  feet  below  low  water,  to  a  connection  with  the 
channel  dredged  under  former  contracts  through  the  bed  of  Spuyten 
Duyvil  Creek  and  intei*vening  meadows  to  the  Hudson  Kiver,  thus 
establishing  a  continuous  waterway  from  the  Hudson  Kiver  to  the  new 
drawbridge  now  under  construction  across  the  canal  at  Broadway, 
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Kingsbridge.  From  the  rock  cut  westward  tbe  imi)roved  channel  is 
from  140  to  150  feet  wide  and  9  feet  deep  at  mean  low  water,  while  the 
rock  cut  itself  has  a  depth  of  18  feet  at  low  water  and  a  width  of  about 
350  feet. 

In  the  Uarlem  River  the  dredged  channel,  which  at  the  beginning  of  the 
year  had  been  excavated  from  a  point  about  600  yards  north  of  Morris 
Dock  to  within  200  feet  of  the  east  dam,  with  a  depth  of  9  feet  at  mean 
low  water  and  width  of  about  160  feet,  was  advanced  northward  to 
within  120  feet  of  the  temporary  bridge  located  directly  east  of  the  cast 
dam,  and  built  by  the  city  of  New  York  for  use  during  the  construc- 
tion of  the  above-mentioned  permanent  bridge  at  this  point.  There  is 
an  opening  about  120  feet  wide  in  the  east  dam  through  which  a  free 
exchange  of  tides  takes  place,  but  navigable  communication  between 
the  Hudson  and  Ilarlem  rivers  is  shut  off  by  the  temporary  bridge, 
which  is  not  i^rovided  with  a  draw  span.  The  channel  at  the  cross- 
over directly  south  of  Morris  Dock  was  deepened  from  a  depth  of  8 
feet  to  a  depth  of  10  feet  at  mean  low  water,  for  a  width  of  150  feet,  by 
the  removal  of  bowlders  and  other  hard  material,  and  the  waterway 
through  the  east  and  west  bays  of  High  bridge  was  cleared  of  bowl- 
ders and  other  obstructions  to  a  depth  of  10  feet  at  low  water,  so  that 
vessels  drawing  10  feet  can  now  safely  ascend  the  river  at  low  water 
as  far  as  Morris  Dock,  from  which  point,  as  already  stated,  9  feet  can 
be  carried  in  a  channel  140  to  160  feet  wide  to  within  120  feet  of  the 
temporary  bridge  at  Broadway,  which  structure  is  now  the  only  barrier 
to  a  navigable  communication  between  the  Hudson  and  East  rivers. 

It  is  expected  that  the  new  bridge  will  be  completed  by  October, 
1894,  after  which  time  the  removal  of  the  remains  of  the  old  east  dam 
and  the  construction  of  the  timber  revetments  in  the  east  end  of  the 
Dyckman  cut,  as  far  as  provided  for  by  the  existing  contract,  will  at 
once  be  proceeded  with. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $108,539.39. 

This  improvement  can  not  be  well  or  economically  conducted  except 
under  large  approi)riations.  The  amount  that  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1895,  is  $500,000. 

A  full  statement  of  the  commerce  likely  to  be  benefited  by  the 
improvement  is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  has  been  in  local  charge  of 
this  improvement  during  the  year.  He  has  remained  constantly  upon 
the  work  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  efficiency. 

Harlem  River  is  in  the  collection  district  of  New  York.  The  nearest  light-housf 
is  on  Black  wells  Island. 

AMOUNTS   APPROPRIATED. 

Allotment  June  23, 1874,  from  appropriations  for  East  and  Harlem  rivers.  $11, 000.00 

Act  of— 

March  13,  1875 , 10,000.00 

Juno  18.  1878 300.000.00 

March  3,  1879 100.000.00 

August  11,  1888 70,000.00 

September  19,  1890 250.000.00 

July  13,  1892 175,000.00 

Total '. 916.000.03 

Amount  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities..  845,715.31 
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Money  statement, 

July  1,  1893,  balance  unexpended $178,824.08 

June  30,  1894,  amount  expended  during  fiscal  year 89, 581. 44 


July  1,  1894,  balance  unexpended 

July  1,  1894,  outstanding  liabilities $18, 957. 95 

July  1, 1894,  amount  covered  by  uncompleted  contracts 49, 035. 92 


July  1,  1894,  balance  available  . 


89, 242. 64 


67,993.87 
21,248.77 


'Amount  (estimated)  required  for  completion  of  existing  project 1,805,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3,  1893. 


Ahsiract  of  proposals  for  improving  Marlem  Biver,  Keto  York,  received  in  response  to 
advertisement  dated  July  24,  1893,  and  opened  August  24,  189S,  hy  Lieut.  CoL  O,  L.  CiiU 
lespie,  Corps  of  Engineers, 


Material,  etc. 


Dredging  40,000  cubic  yards  of  material  IVom 
Spuytcn  Duy  vil  Creek  and  meadow  west  of 
West  Dam cubic  yard. . 

Dredging  00,000  cubic  yards  of  material  from 
East  and  West  dams,'  and  from  canal  prism 
Ijetween  the  two  dams cubic  yard . . 

Dredging  150,000  cnbic  yards  of  material  from 
meadow  east  of  East  l)am  and  from  the  Har- 
lem Kiver cubic  yard . . 

Dredging  8,000  cubic  yards  of  niatorial  from 
sh(»als  at  Morris  Dock  and  High  Bridge, 
c ubio  yard 

ISemoving  5,000  cubic  yards  ledge  ro<:k  from 
the  cut  through  Dyckmnn  Meadow,  cubic 
yard 

Crib  work  for  revetment,  workmanship  exclu- 
sive of  material  (540,000  cubic  feet),  cubic 
foot 

Pile-driving  for  revetment  (27,000  linear  feet), 
Iin(*ar  foot 

Hound  timber  for  crib  and  pile  revetment 
(172,000  linear  feet) linear  foot. . 

Square  timber  for  crib  and  pile  revetment 
(110,000  feet,  B.  M.) M.  ft.,  B.M.. 

Iron  tie-rods,  screw  bolts,  driftbolts,  spikes, 
and  washers  (54,000  pounds) pound. . 

Stone  filling  for  crib  work  and  pile  revetment, 
stone  furnished  by  contractor  (18,000  cubic 
yards) cubic  yard.. 

St«ne  tilling  for  crib  work  and  pile  revetment, 
using  (lovemment  stone  (18,000  cubic  yards), 
cubic  yard 


Total . 


(1)  Atlantic 
Dredging  Co. 


Per 
unit. 


lO.lG 
.30 

.18 


Amount. 


$6,400 

18,000 

27,000 

0,400 


(2)  Morris  &  Cum- 
ings  Dredging  Co. 


'57,800 


Per 
unit. 


$0.10 

.28 

.22i 

.30 

4.08 

'^l 
.14 
•05^ 
34.90 
.032 


Amount. 


$7, 000. 00 
10, 800. 00 
33, 750. 00 

2,  400.  00 
24,000.00 

11,475.00 

3,  780. 00 
10, 148. 00 

3, 839. 00 
'J,  002. 50 


.47^  I       8, 550.  CO 
.40.^         8,910.00  I 


(3)  Thomas 
Potter. 

u^U.  lAmount. 


$0.21  I      18.400 


.30  '      18,000 


I 


.20 

.45 

7.20 

.02 

.00 

.06 

30.00 


I 


30,000 
3,600 
30,000 

10,800 
2,430 

10,320 
3,300 


.03i'    1,890 


.70    12.600 


12,600 


U125,e94.50>|  137  310 

■hl25,334.50j I    13i,M0 
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Abstract  of  proposals  for  improving  Harlem  Biver,  Keto  York,  etc. — Con  tinned. 


Material,  etc. 


Dredging  40,000  cubic  yards  of  material  from 
Spuyten  Duyvil  Creek  and  meadow  west  of 
Wetit  Dam cubic  yard . . 

Dredging  60,000  cubic  yards  of  material  from 
East  and  West  dams,  and  fVom  canal  prism 
between  the  two  dams cubic  yard.. 

Dredging  150,000  cubic  yards  of  material  from 
meadow  east  of  East  Dam  and  from  the  Har- 
lem River cubic  yard . . 

Dredging  8,000  cubic  yards  of  material  from 
shoals  at  Morris  Dock  and  High  Bridge, 
cubic  yard 

Removing  5,000  cubic  yai-ds  ledge  rock  from 
the  cut  through  Dyckman  Meadow,  cubic 
yard 

Crib  work  for  revetment,  workmanship  exclu- 
sive of  material  (540,000  cubic  feet),  cubic 
foot 

Pile-driving  for  revetment  (27,000  linear  feet), 
linear  foot - 

Round  timber  for  crib  and  pllo  revetment 
(172,000  linear  feet) linear  foot. . 

Square  timber  for  crib  and  pile  revetment 
(li0,000fect,  B.  M.) M.ft.,  R.  M.. 

Iron  tie-rods,  screw  bolts,  driftbolts,  spikes, 
and  w  ashers  (54,000  pounds) pound . . 

Stone  filling  for  crib  work  and  pile  revetment, 
stone  furnished  by  contractor  (18,000  cubic 
yards ) cubic  yard  - . 

Stone  filling  for  crib  work  and  pile  revetment, 
using  Government  stone  (18,000  cubic  yards), 
cubic  yard 


Total . 


(4)  Anthony  M. 
Clegg.         I 


(5)  P.  Sanford        (G)  Lee  McCal- 
Ross.  Inm. 


Per 
unit. 


|0.24i 
.38 
.24* 
.05 

4.00 

.02 
.16 
.07 
45.00 
.03 


Amount 


Per 
unit. 


$9,800 
22,800 
36,750  I 
7,600 
20,000  ' 

10,800 
4,320 

12,040 
4,050 
1,020 


.40         7, 200 
.40         7,200 


137,880 


I 


$0.20 

.33 

.20 

.35 

7.00 

.03  J 
.11 
.041 
35.00 
.03| 

.50 

.50 


Amount. 


Per    I 


unit. 


Amount. 


I 
$8,000 

1»,800  I 

30,.000 

2,800 

35,000  I 

8,100 
2,970 
8,170 
3.850 
1, 


0,000 
9.000 


"I 
$0.20       $11,600 

.36  ;       22,800 

I 
.29  I      43,500 

.50 


I 


6.75 

-04 
.18 
.07i 
40.00 
.05 

.80 

.80 


129,580    17B;510 


33.750 

21. GOO 
4.860 

12,000 
4.400 

2,700 

14,4r0 
14,400 


*  Bid  informal. 


t  Using  Oovenunent  stone. 


*  Lowest  bid. 


COMMERCf  AL  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1893,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

As  there  is  no  navigable  communication  between  the  Harlem  Biyer  and  Spoyten 
Dnyvil  Creek,  the  present  navigation  of  the  Harlem  River  is  practically  coniined  to 
that  part  of  the  stream  between  its  junction  with  the  East  River  and  Satterlee's 
Dock,  at  foot  of  Two  hundred  and  twentieth  street,  a  distance  of  about  8  miles. 

Spuyten  Duyvil  Creek  is  navigable  from  its  junction  with  the  Hudson  River  to 
Kin^s  Bridge,  a  distance  of  1^  miles. 

The  actual  commerce  of  the  Harlem  River  and  Spuyten  Duyvil  Creek  for  tbo 
fiscal  years  ending  June  ^,  1890,  and  June  30,  1893,  was  as  follows: 


Items. 


General  merchandise  . 
(it rain,  flour,  feed,  etc  . . 
I.umber  and  timber . . . 

Bn  ilding  material 

Fuel 

Ice 


1890. 


Tons, 
1,379,334 
400,987 
346,858 
642,922 
508,365 
112, 000 


Total 3,390,466 


1883. 


Tons, 
3,232,058 
596,306 
451,708 
602,217 
878,234 
149,866 


6, 910, 876 


$15».«SS.43S 
15,147,478 
7,4«S,4« 
2,791.100 
4,573,836 
539,460 


190, 149.  ni 


The  total  tonnage  for  the  year  1893  shows  an  increase  over  that  of  1890  of  2,519,910 
tons,  or  about  75  per  cent,  during  the  three  years.  This  increase  is  largely  due  to  tho 
increase  in  the  amount  of  freight  handled  at  the  docks  of  the  New  York,  New  Haven 
and  Hartford  Railroad  Company,  directly  below  Second  avenue  bridge,  where  alone 
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3,243,850  tons  were  received  and  shipped,  as  compared  to  1,407,882  tons  received  and 
shipped  in  1890.  At  the  docks  of  the  Kew  York  and  Northern  Railway  Company, 
near  High  Bridge,  166,066  tons  were  received  and  shipped.  Of  the  balance  of  the 
tonnage,  2,475,275  tons  were  distributed  among  the  various  docks  on  the  Harlem 
RiA'cr  between  its  junction  with  the  East  River  and  Satterlee's  Dock  at  Two  hun- 
dred and  twentieth  street,  and  25,185  tons  at  various  points  on  Spuyten  Duyvil 
Creek. 

As  near  aa  can  be  determined  the  traffic  on  the  river  was  carried  by  the  following 
vessels : 

Canal  boats,  barges,  and  railroad  car  floats 20, 361 

Sailing  vessels,  schooners,  lighters,  etc 4, 476 

Steamers  and  tugs,  exclusive  of  naphtha  launches 15, 241 

Total 40,078 

A  large  proportion  of  the  freight  handled  at  the  railroad  docks  is  carried  iu  and 
out  of  the  Harlem  on  railroad  car  floats  and  transfer  boats  connecting  the  railroads 
of  New  Jersey  and  Pennsylvania,  terminating  at  Weehawken,  Hoboken,  and  Jersey 
City,  with  those  of  New  England,  while  the  general  commerce  of  the  river  is  carried 
on  mainly  in  barges  and  canal  boats  in  tow  of  steam  tugs,  and  in  schooners  and  the 
smaller  class  of  sailing  vessels. 


£  6. 

IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  Kiver  is  the  name  given  to  the  nan*ow  tidal  strait  which 
connects  New  York  Harbor  with  Long  Island  Sound.  It  forms  an 
entrance  to  the  harbor  of  New  York  secondary  in  importance  only  to 
the  main  entrance  by  way  of  Sandy  Hcok  and  the  Narrows,  since  the 
heavy  coasting  trade  carried  on  by  New  York  and  the  New  England 
States  and  the  British  American  Provinces  passes  almost  exclusively 
through  it. 

The  population  now  gathered  around  the  waters  of  New  York  Har- 
bor numbers  nearly  3,(]So,000,  and  should  the  present  rate  of  increase, 
as  shown  by  the  census  returns,  be  maintained  for  half  a  century 
longer,  the  population  would  then  be  about  8,000,000. 

New  York  City  can  grow  only  in  one  direction,  and  that  is  into 
Westchester  County,  on  the  north,  since  on  all  other  sides  it  is  sur- 
rounded by  water;  and  the  development  of  the  water  fronts  along 
the  Hudson  and  East  Kivers  must,  therefore,  be  certain  and  rapid. 
With  the  development  the  importance  of  the  East  Eiver  entrance  to 
New  York  Harbor  will  increase  enormously ;  and  it  seems  not  unrea- 
sonable to  predict  that  within  the  next  fifty  years  every  foot  of  shore 
line  on  both  sides  of  the  East  Eiver  within  15  miles  of  Harlem  River 
and  Hell  Gate  will  be  occupied  with  wharves  filled  with  shipping, 
engaged  not  only  in  the  coasting  and  transatlantic  trade,  but  in  the 
commerce  of  the  world. 

The  East  River  is  crooked  and  narrow  in  places  and  much  obstructed 
by  rocks  and  aftected  by  violent  currents. 

The  worst  of  these  obstructions  was  originally  that  known  as  Hell 
Gate,  lying  at  the  mouth  of  the  Harlem  River,  between  Blackwells  and 
Ward  islands,  about  opposite  Ninety-sixth  street,  New  York.  Here 
the  river  turns  at  right  angles  around  Hallets  Point,  divides  into  sev- 
eral channels,  and  runs  with  a  velocity,  varying  at  different  stages  of  the 
tide  from  3  to  10  miles  an  hour,  over  or  around  Hallets  Point,  Negro 
Point,  Ways  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap, 
Holmes  Rock,  Hog  Back,  Flood  Rock,  Hen  and  Chickens,  Gridiron, 
the  Negro  Heads,  Mill  Rocks,  Rhiuelander  Reef,  and  Brea^  apfj^^se. 
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On  account  of  tlie  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage,  wrecks  at  Hell  Gate  were  numerous 
prior  to  1807.  At  that  time  some  of  these  rocks  projected  above  the 
water  level,  while  the  least  depth  over  others  at  mean  low  water  varied 
from  nothing  to  20  feet.  In  obedience  to  the  provisions  of  the  act 
approved  June  23, 180G,  an  examination  was  made  of  Hell  Gate  by  the 
local  engineer,  with  the  view  of  its  improvement  for  purposes  of  navi- 
gation, and  three  separate  projects  were  submitted  tfanuary  21, 1867, 
for  the  improvement,  affording  channels  of  20  and  24  feet  in  depth  at 
mean  low  water.  The  project  which  was  adopted  in  1867  (see  Annual 
Keport  of  the  Chief  of  Engineers  for  1868,  p.  741 )  provided  for  the  removal 
of  the  rocks  and  reefs  that  lie  directly  in  the  channel  to  a  depth  of  26  feet 
at  mean  low  water,  and  for  the  building  of  sea  walls  and  dikes  upon 
others  that  lie  near  the  edge  of  the  channel,  in  order  to  guide  the  cur- 
rents in  such  a  way  that  vessels  might  pass  the  reefs  in  safety.  The 
cost  of  the  project  was  estimated  at  $8,692,645.15.  The  removal  of 
Hallets  Point  was  begun  in  1809  and  the  final  blast  occuned  Septem- 
ber 24,  1870.  A  new  estimate  was  made  Januarys,  1870,  *' based  upon 
the  process  of  tunneling  the  larger  reefs,  as  Hallets  Point  and  the 
Middle  Keef.  and  removing  the  smaller  reefs  by  drilling  from  the  sur- 
face of  the  water,"  and  the  cost  was  placed  at  $4,689,820. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  of 
Diamond  and  Coenties  reefs  (see  Annual  lleport  of  the  Chief  of  Engi- 
neers for  1874,  part  2,  p.  164),  and  the  total  cost  fixed  at  $5,139,120. 
It  provides  for  the  removal  at  Hell  Gate  to  a  depth  of  26  feet,  mean 
low  water,  of  the  reefs  at  Hallets  Point,  Ways  Ileef,  Shell  Drake,  Pot 
Rock,  Frying  Pan,  Heel  Tap,  Negro  Point,  and  Flood  Rock,  including 
the  Gridiron,  Hen  and  Chickens,  and  Negro  Heads,  find  the  construc- 
tion of  a  dike  to  connect  the  Mill  Rocks  and  sea  walls  upon  Hog  Back 
and  Holmes  Rock  ;  and,  in  other  parts  of  the  East  River,  for  the 
removal  of  Diamond  Reef  and  North  Brothers  Island  Reef  to  a  depth 
of  20  feet,  Coenties  Reef  to  a  depth  of  25^  feet,  and  the  small  rocks 
known  as  Scaly  Rock,  Blackwells  Rock,  and  the  rock  off  Woolsey's 
bath  house. 

The  work  of  mining  Flood  Rock  began  in  June,  1875. 

In  1880  the  debris  arising  from  the  excavation  of  the  galleries  in 
Flood  Rock  was  deposited  partly  in  a  dike  to  connect  Great  and  Little 
Mill  Rocks,  and  in  1882  a  protection  wall  was  built  by  the  city  author- 
ities upon  the  reef  at  the  head  of  Blackwells  Island  known  as  "Bread 
and  Cheese." 

The  great  blast  was  fired  October  10, 1885. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Rock,  off  Nineteenth  street,  to  24  feet,  mean  low  water;  and  again  in 
1889  to  include  removal  of  the  reef  off  Diamond  Reef,  Ferry  Reef^  off 
Thirty-fourth  street,  and  Charlotte  Rock,  northwest  of  entrance  to 
Newtown  Creek,  to  20  feet,  mean  low  water;  work  to  be  done  by  hired 
labor  with  drill  scow. 

A  steam-drill  scow  fitted  with  a  movable  iron  dome  working  within 
a  central  well  was  put  in  operation  in  the  winter  of  1870-'71  for  the 
removal  of  subaqueous  reefs.  Its  results  have  been  most  satisfactory, 
as  by  its  use  rock  swept  by  the  swift  currents  of  the  East  River  are 
easily  drilled  and  blasted. 

The  stone  broken  by  the  blasts  are  sometimes  removed  by  appliaoces 
attached  to  the  scow,  but  usually  by  use  of  the  Government  dredges 
employed  at  Hell  Gate. 

At  the  close  of  the  fiscal  year  ending  June  3Q,  1893,^tj\3§MQ^°ff 
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parte  of  this  project  had  been  executed :  Hallets  Point,  covering  3  acres ; 
Ways  Reef,  Shell  Drake,  Diamond  Reef,  JiTorth  Brothers  Island  Reef, 
Coenties  Reef,  reef  off  Diamond  Reef,  Baretto  Reef,  and  Scaly  Rock, 
had  been  removed  to  the  depth  contemplated  in  the  project;  Pilgrim 
Rock  and  Ferry  Reef  had  been  reduced  to  a  least  depth  oi  24  feet; 
Heel  Tap  had  been  broken  to  26  feet  and  dredged  to  20.5  feet;  and  the 
least  depths  on  Frying  Pan  and  Pot  Rock  were  18  feet  and  22.8  feet  at 
mean  low  water,  respectively;  Flood  Rock  and  connecting  reefs,  cover- 
ing 9  acres,  had  been  broken  to  30  feet  and  198,502  tons  of  debris  had 
been  removed;  the  Negro  Heads  and  Hen  and  Chickens  had  been 
reduced  to  18  feet,  mean  low  water,  and  a  new  18- foot  channel,  500  feet 
wide,  opened  across  the  reef. 

Shell  Reef  off  Ninth  street  has  been  reduced  to  18  feet,  mean  low 
water,  except  at  a  few  points. 

Hell  Gate,  as  has  been  said,  is  the  worst  obstruction  found  in  the 
East  River;  but  there  are  rocks  and  reefs  in  other  parts  of  this  crowded 
waterway  which  are  constant  sources  of  danger  to  passing  vessels 
which  have  often  been  complained  of  and  which  ought  to  be  removed. 

The  first  to  be  mentioned  is  the  long  line  of  reefs  and  isolated  rocks 
in  mid  stream,  extending  IJ  miles  downward  from  the  foot  of  Black- 
wells  Island,  which  have  always  been  troublesome  to  vessels  beating 
up  against  the  wind  or  crossing  from  one  channel  to  the  other,  as  the 
winds  and  tides  often  compel  them  to  do,  and  which,  with  the  continu- 
ally increasing  size  of  vessels  and  the  increasing  commerce  of  the 
river,  are  becoming  still  more  dangerous.  The  Man-of-War  Rock, 
marked  by  a  spindle,  opposite  Thirty-eighth  street,  and  the  Thirty- 
fourth  street  rock  (now  removed)  are  prominent  parts  of  this  reef. 

A  second  and  still  more  serious  obstruction  to  the  navigation  of  the 
East  River  that  is  constantly  complained  of  by  mariners  is  Middle 
Ground,  which  is  situated  in  mid-channel  1 J  miles  to  the  eastward  of 
Hell  Gate,  near  the  southern  entrance  to  Little  Hell  Gate,  between 
Sunken  Meadows  and  Lawrence  Point,  with  a  channel  on  either  side 
of  barely  350  feet  width.  A  project  for  lowering  this  reef  to  the  plane 
of  18  feet,  mean  low  water,  has  been  approved. 

The  suit  begun  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  built  by  it  between  Great  and  Little  Mill 
rocks.  Hell  Gate,  was  decided  by  the  courts  in  May,  1889,  in  favor  of 
the  United  States,  but  api)eal  has  been  takeu  by  the  complainant  to  a 
higher  court.  It  is  highly  important  that  the  United  States  retain 
possession  of  the  dike,  as  the  ground  is  very  much  needed  for  wharfage 
and  for  repair  shops  for  the  steam-drill  scow  and  the  dredges.  The  old 
machinery  and  worn-out  plant  and  material  stored  for  many  years  at 
Hallets  Point  have  been  sold  at  public  auction,  and  the  oflBce  for  the 
local  conduct  of  this  improvement  has  been  transferred  to  the  dike. 

The  plant  in  active  use  on  the  improvement  has  been  put  in  good 
repair  during  the  year. 

The  Secretary  of  War  established,  March  9, 1892,  harbor  lines  around 
Great  and  Little  Mill  rocks,  Hell  Gate,  restricting  the  construction  of 
piers  and  bulkheads  to  high- water  line. 

WORK  DONE   DURINa  THE  FISCAL   YEAR  ENDING  JUNE  30,   1894. 

At  the  opening  of  tho  fiscal  year  no  contract  was  in  force,  but  oper- 
ations were  in  progress  by  hired  labor,  using  Government  dredges. 
.    1.  Hell  Gate. — ^The  U.  S.   engineer   dredge  Flood  Rock  continued 
work  at  Flood  Rock  until  December  20,  1893,  at  which  time  it  wm 
ENO  94 48  ^'^' '"^^  byV^^OOgie 
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transferred  to  Reef  off  Sankeii  Meadow  for  the  purpose  of  relieving  a 
private  dredge  then  under  charter. 
TJie  following  table  shows  in  detail  the  work  done  during  the  year: 

DayH  worked 121 

Hours  worked 972 

Surface  blasts  fired 32 

1  )ynamite  fired pounds..  2,250 

Rock  removed tons..  5,513 

Raised  per  day do..  45.6 

Total  quantity  of  broken  stone  removed  since  explosion  October  10, 

1885: 

Tens, 

By  contract 83,097 

By  hired  labor,  using  Government  plant 120,918 

Total 204,015 

The  total  estimated  quantity  of  rock  remaining  to  be  removed  is 95, 707 

The  dredged  rock  has  been  dumped,  as  heretofore,  in  the  deep  hole 
off  Eighty-ninth  street,  East  Biver.  This  has  not  caused  any  perceptible 
decrease  in  depth,  the  soundings  there  still  ranging  from  80  to  120  feet, 
mean  low  water. 

The  result  of  all  the  work  to  the  close  of  the  fiscal  year  has  been  to 
increase  navigable  depths  over  Flood  Bock  Beef  practically  to  26  feet, 
mean  low  water,  over  an  area  equivalent  to  one-half  that  of  the  original 
reef. 

Flood  Bock  proper  has  been  lowered  to  20  feet,  mean  low  water,  and 
the  channel  between  this  reef  and  the  Government  dike  connecting 
Great  and  Little  Mill  Bocks,  18  feet  deep,  mean  low  water^  over  tbe 
part  involved  in  the  explosion ;  elsewhere  the  least  depth  is  20  feet, 
approximately. 

On  September  20,  1890,  a  special  report  on  this  improvement  was 
submitted,  in  which  the  statement  is  made  that  for  the  year  ending 
June  30, 1890,  the  cost  of  removing  the  broken  stone  by  the  Government 
plant  was  $1.08i^o-  per  ton,  as  contrasted  with  the  lowest  bid  for  doing 
the  work  by  contract  in  that  year  of  $2.19  per  ton.  For  the  year  end- 
ing June  30, 1891,  the  cost  was  $1.35;  for  the  year  ending  June  38, 
1892,  $1.46;  for  the  year  ending  June  30, 1893,  $1.48,  and  for  the  past 
year  $1.44,  including  the  cost  of  repairs  to  plant.  The  cost  of  removing 
the  stone  increases  proportionately  with  the  increase  in  the  depth  of 
water  at  the  site  of  removal. 

2.  Reef  off  Sunken  Meadow. — U.  S.  engineer  drill  scow  Gen.  John 
Newton  continued  operations  on  this  reef  until  December  28,  1893. 
Dredge //c/i  Gaie  was  employed  in  raising  the  rock  broken  by  the  oper- 
ations of  the  drill  scow  until  September  13,  on  which  date  it  cau«?ht 
fire  during  the  night  and  its  upper  works  were  destroyed.  The  hull 
was  taken  to  the  engineer  depot  at  Mill  Bock  and  will  be  repaired  as 
soon  as  funds  become  available. 

IVlorris  &  Cumings's  dredge  No.  6  was  employed  from  November  20 
to  December  20  and  on  the  latter  date  was  replaced  for  reasons  of  econ- 
omy by  U.  S.  engineer  dredge  Flood  Rock.  On  December  23  dredge 
Flood  Mock  was  run  into  and  sunk  during  a  heavy  fog  by  the  ferryboat 
Wiehaicken.  A  contract  for  raising  the  sunken  dredge  was  made  with 
John  Austin,  of  Philadelphia,  Pa.,  March  8, 1894,  and  is  still  in  force. 
When  raised  the  dredge  will  be  repaired,  if,  on  examination,  it  is  con- 
sidered advantageous  to  do  so. 
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On  May  4  Morris  &  Camings's  dredge  No.  6  was  again  employed  to 
remove  the  loose  masses  of  broken  rock,  and  continued  until  June  6, 
.1894. 

On  i^'ovember  22, 1893,  the  barge  Milton,  with  a  cargo  of  coal,  was 
wrecked  on  the  north  side  of  Reef  off  Sunken  Meadow.  The  cargo  was 
at  once  removed  by  the  owners  and  several  unsuccessful  attempts  were 
made  to  raise  the  vessel.  On  January  20, 1894,  the  barge  slipped  off 
into  deep  water  adjacent  to  the  reef.  Two  of  her  masts  had  been 
removed  before  she  disappeared,  and  the  remaining  mast  was  broken 
oft*  immediately  above  the  deck  by  a  charge  of  dynamite.  The  wreck 
lies  in  85  feet  of  water,  with  50  feet  of  water  over  her  deck. 

The  following  table  shows  the  work  done  during  the  fiscal  year  and 
the  total  to  date  on  this  reef: 


Kumber  of  times  dome  wfts  lowered '. 

Number  of  holes  drille<l 

Total  depth  of  holes  drilled feet. 

Actual  time  runniug  drills hours . 

Average  depth  of  holes feet. 

Number  of  drill-hole  blasts  fired 

Pounds  of  explosive  used  (forcite  No.  2) 

Tous  of  broken  stone  raised  by  divers 

Tons  of  broken  stone  raised  by  pump 

Tons  of  broken  stone  raised  by  dredge 

Total  tons  raised  and  dumped 

Total  cost  of  work 

Cost  per  ton 


During 

Total  to 

fiscal  year. 

date. 

57 

70 

333 

432 

2,454 

3,151 

234 

353 

7.4 

7.3 

56 

69 

17,664 

22,823 

183 

239 

90 

131 

6,560 

7,227 

6,833 

7,597 

128. 610. 62 

$34, 894. 57 

$4.19 

$4.60 

As  stated  in  the  Annual  Eeport  of  1893  the  amount  appropriated 
by  river  and  harbor  act  of  July  13, 1892,  was  sufficient  to  provide  for 
eighteen  months^  work,  and  in  the  absence  of  an  appropriation  for  the 
fiscal  year  ending  June  30, 1894,  operations  had  to  be  suspended  Decem- 
ber 28, 1893,  and  the  plant  laid  up. 

The  plant  belonging  to  this  work,  consisting  of  U.  S.  steam  drill  scow 
Gen.  John  Netctoii,  U.  S.  steam  drill  scow  HudsoUj  U.  S.  tugs  Ant  and 
Oen,  A.  A.  Humphreys,  U.  S.  dredge  Hell  Gate,  TJ.  S.  schooner  ^rewria, 
4  dump  scows,  1  tender  scow,  and  1  water  boat  have  been  laid  up  at 
the  engineer  wharf  at  Mill  Eock  since  January  1,  1894,  and  have  been 
cared  for  and  maintained. 

The  amount  that  can  be  profitably  expended  in  the  removal  of  obstruc- 
tions in  East  River  and  HeU  Gate  during  the  fiscal  year  ending  June 
30,  1896,  is  $250,000,  to  be  applied  to  the  removal  of  Flood  Rock  and  of 
Reef  off  Sunken  Meadow,  and  the  removal  of  rocky  obstructions  at  such 
other  points  in  the  East  River  as  the  necessities  of  navigation  demand, 
notably  Chailotte  Rock  and  unnamed  rock  off  Twenty-sixth  street,  dis- 
covered in  1893. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City.  The  nearest  lieht  is  Black  wells  Island  Light.  The  nearest  fort  is 
Fort  Columbus,  Governors  Island,  New  York  Harbor. 

AMOUNTS   APPROPRIATED, 

Act  of— 

July  25,  1868 $85,000.00 

April  10,  1869 178,300.00 

July  11,  1870 250,000.00 

March  3,  1871 250,000.00 

JnnelO,  1872 225,000.00 

March  3,  1873 .- 225,000.00 

June  23,  1874 225,000.00 

March  3,  1875 ,  ?59^9PP^PO 
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Act  of— 

August  14,  1876 $250,000.00 

June  18, 1878 S5O,O0O.00 

March  3,  1879 ^0,000.00 

Junel4,  1880 200,000.00 

March  3,  1881 200.000.00 

May  4,  1882 50,000.00 

AuguHt2,  1882 200,000.00 

July  5,  1884 360,000.00 

August  5,  1886 112,500.00 

August  11,  1888 250,000.00 

September  19,  1890 200,000.00 

July  13,  1892 150,000.00 

Received  from  other  sources 3, 719. 62 

4,264,519.62 

Deduct  amount  revertodto  U.  S.  Treasury $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River 11, 000. 00 

14, 158.35 

4,250,361.07 


Amount  expended  to  June  30, 1894,  inclusive  of  outstanding  liabilities.  4, 238, 953.49 

Money  statement. 

July  1,  1893,  balance  unexpended $64, 555. 48 

June  30,  1894,  amount  expended  during  fiscal  year 53, 147. 90 

July  1,  1894,  balance  unexpended 11,407.58 

{Amount  (estimated)  required  for  completion  of  existing  project 888, 840.(57 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


comm?:rcial  statistics. 

The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remaiDcd 
practically  unchanged,  and  are  therefore  herein  repeated. 

The  registered  tonnage,  exclusive  of  coastwise  vessels  and  local  steamers,  so  far 
as  it  can  be  ascertained,  is  10,165,325  tons. 

The  commerce  of  the  East  River  is  so  intimately  connected  with  that  belonging 
to  New  York  Harbor  proper  that  it  is  impossible  to  make  a  separate  statement  for  it. 

The  following  list  of  vessels,  not  inclusive  of  daily  passenger  and  freight  steamets, 
passing  throngn  Hell  Gate  for  the  fiscal  year  ending  June 30, 1890,  has  been  compiled 
from  the  maritime  records  at  Whitestone,  Long  Island,  kept  by  the  New  York  Herald: 


Bound  ;  Boand 
;    cast,      soatli. 


Steamers  .. 

Ships 

Barks 

Brigs 

Schooners  . 

Tugs 

Barges 


M2        1,048 
23  I  13 

115  M 

61 


5,493 

680 

2,612 


10,528 

G82 

2.961 
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E  7. 
IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Creek  is  a  tidal  stream  about  4  miles  long,  running  through 
the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Eiver  oppo- 
site Thirty-fourth  street,  New  York.  The  range  of  tides  is  4^  feet, 
approximately,  but  the  bed  of  the  creek  has  no  natural  slope. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12i*feet  at  low  water  from  its  mouth  up  to  the  Vernon  avenue 
bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  beiug  about 
240  feet.  Thence  it  gradually  decreased  in  width  and  depth  until  at 
the  head  of  navigation,  where  the  Metropolitan  avenue  crosses  it  there 
was  a  low- water  depth  of  about  4  feet  and  a  width  of  about  100  leet. 

A  survey  of  this  creek  with  a  view  of  its  improvement  was  made  in 
1879  by  the  engineer  oflBcer  then  in  charge,  to  comply  with  the  act  of 
March  3, 1879,  and  a  report  submitted  January  31,  1880.  The  project 
provided  for  dredging  a  channel  from  the  mouth  of  the  creek  to  Vernon 
avenue  bridge  200  feet  wide  and  from  21  to  22  feet  deep  at  low  water, 
requiring  the  removal  of  145,000  cubic  yards  of  material,  chiefly  mud, 
the  cost  of  which  was  estimated  at  $36,250. 

Work  under  this  project  was  begun  in  1880,  but  by  reason  of  increased 
cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2,  1882,  another  survey 
was  made,  and  a  report  submitted  December  26, 1883.  (Annual  Keport 
Chief  of  Engineers,  1884,  p.  765.) 

The  new  project  provided  for  carrying  tlie  improvement  from  the 
Vernon  avenue  bridge  up  to  the  head  of  navigation  in  both  branches 
of  the  creek.  The  estimated  cost  of  executing  this  project  was  as  fol- 
lows: 

To  excavate  a  channel  18  feet  deep  and  175  feet  wide  from  Vernon  avenue 
bridge  to  the  Central  Oil  Works,  145,500  cubic  yards  excavation,  at  30 
cents  per  cubic  yard $43, 050 

Thence  15  feet  deep  and  from  125  to  150  feet  wide  to  Queens  County  Oil 
Works,  101,600  cubic  yards  of  excavation,  at  35  cents  per  cubic  yard 35, 560 

Thence  12  feet  deep  and  125  to  150  feet  wide  to  Nichols's  Chemical  Works, 
52,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard 21, 040 

Thence  10  feet  deep  and  100  to  125  feet  wide  to  the  head  of  navigation  on 
both  branches,  231,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard.    92, 640 

Contingencies 19, 229 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  avenne 
bridge,  before  given 44, 050 

Total  estimated  cost  of  improving  Newtown  Creek 255, 569 

The  appropriatioDS  of  1884  and  1886  were  applied  in  deepening  the 
channel  from  the  entrance  to  Vernon  avenue  bridge  to  18  feet  mean  low 
water,  and  from  Maspeth  avenue  eastward  to  the  head  of  navigation 
10  feet,  mean  low  water.  The  amoant  appropriated  up  to  and  indusive 
of  act  August  5,  1886,  was  $82,500,  of  which  amount  the  sum  of 
$50,750  has  been  applied  from  Vernon  avenue  bridge  to  the  East  Eiver, 
and  $31,750  from  Covert  Dock  upstream  to  the  head  of  navigation  on 
both  branches.  These  appropriations  were  made  in  small  amounts  and 
at  wide  intervals,  and  the  work  done  by  them  gave  only  temporary 
relief.  According  to  these  methods  the  amounts  applicable  for  improve- 
ment at  the  entrance  were  about  sufficient  to  remove  deposits  which 
had  been  made  during  the  interval,  leaving  no  balance  for  increasing 
the  depth  beyond  20  feet.  The  improvement  could  not,  for  want  of 
funds,  be  extended  to  benefit  the  central  reach  of  the  river  above 
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Vernon  avenue  bridge,  and  in  the  absence  of  secure  bolklieadB 
dredging  in  tlic  upper  branches  was  of  little  avail.  It  would  have  been 
better  had  appropriations  been  made  in  such  a  way  that  the  improve- 
ment above  Vernon  avenue  bridge  could  have  been  executed  as  an 
extension  of  the  improvement  below  it.  Then^  as  the  improvement 
advanced  upstream,  the  wharves  along  the  banks  would  have  been 
benefited  i)rogressively  and  in  proportion  to  their  importance. 

A  revised  estimate  for  the  improvement  was  made  in  1889  (Annual 
Eeport  Chief  of  Engineers,  1889,  Part  I,  p.  778),  after  the  results 
obtained  by  the  survey  of  January,  1889,  had  been  studied,  and  the 
cost  was  Hxed  ut  $170,586. 

In  preparing  the  new  project  for  the  improvement  it  was  kept  in 
mind  that  the  draft  of  vessels  going  above  Vernon  avenue  bridge, 
where  the  most  important  wharves  are  located,  was  limited  by  the  then 
available  depth  of  water,  and  that  many  vessels  had  to  be  lightered  at 
the  bar  to  facilitate  entrance  at  high  tide,  while  those  going  out  had 
to  complete  their  cargoes  after  they  reached  the  East  Kiver.  It  was 
therefore  thought  best  to  provide  for  21  feet  from  the  entrance  to 
Vernon  avenue  bridge,  18  feet  to  Central  Oil  Works.  15  feet  to  Queens 
County  Oil  Works,  12  feet  to  Nichols's  Chemical  Works,  and  10  feet 
to  Metropolitan  avenue  bridge,  on  both  branches. 

The  bed  of  the  creek  below  Vernon  avenue  bridge  is  variable  in 
character  below  the  plane  of  18  feet  mean  low  water.  Near  the  bar 
it  is  comx>osed  of  sand  or  sand  and  clay  mixed;  but  as  the  bridge  is 
approached  it  grows  harder,  like  hardpan,  and  has  large  bowlders 
embedded  in  it.  The  creek  has  a  very  sluggish  current,  and  where 
there  arc  no  bulkheads  the  deposits  arising  from  the  sewers  and  from 
the  degradation  of  the  soft  and  unstable  banks  cause  obstructions  to 
navigation,  for  which  annual  dredging  is  the  only  possible  relief. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $35,000 
for  continuing  the  improvement,  which  was  applied  throughout  the 
main  river,  giving  21  feet  at  the  entrance  and  10  feet  at  the  head  of 
navigation.  In  the  "English  Kills,"  a  northern  branch  of  the  river 
skirting  Laurel  Hill,  a  channel  was  made  700  feet  long,  100  feet  wide, 
•and  10  feet  deep,  mean  low  water.  The  contract  was  closed  August  24, 
1891. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $35,000  for 
continuing  the  improvement.  The  work  provided  for  by  this  appro- 
priation was  let  to  contract,  as  stated  in  last  annual  report,  and  tbe 
project  under  it  was  completed  and  work  suspended  March  27, 1893. 

At  the  close  of  the  fiscal  year  the  channel  from  the  entrance  to  Veriiou 
avenue  bridge  was  175  feet  wide  at  the  entrance  and  150  feet  wide  near 
the  bridge,  and  was  18  feet  deep,  mean  low  water.  The  channel  from 
Vernon  avenue  bridge  to  Central  Oil  Works  was  80  feet  wide  and  16 
feet  deep,  mean  low  water;  from  Central  Oil  Works  to  Queens  County 
Oil  Works,  100  feet  wide  and  14  feet  deep;  from  Queens  County  Oil 
Works  to  Nichols's  Chemical  Works,  75  feet  wide  and  10  feet  deep;  from 
Nichols's  Chemical  Works  to  Maspeth  avenue,  50  feet  wide  and  10  feet 
deep ;  from  Maspeth  avenue  to  Metropolitan  avenue^  on  the  east  brancb, 
100  feet  wide  and  10  feet  deep;  and  on  the  west  branch,  50  feet  wide 
and  10  feet  deep.  In  the  English  Kills  branch  the  channel  was  100 
feet  wide  and  8  feet  deep  from  Nichols's  Chemical  Works  to  a  point  700 
feet  to  the  eastward. 
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The  following  table  shows  the  location  and  characteristics  of  the 
several  bridges  crossing  Newtown  Creek: 


Name  and  location  of  bridge. 

Width 

of 
draw. 

Heieht 

bottom 
chord 
above 
mean 
high 
water. 

Remarks. 

Vernon  avenue 

Feet. 
63 

58 

65 

57 

62 

Fe^. 
7.3 

8.9 

9.7 

5.8 

8.7 

Road  bridge;  double  draw;  iron  on  wooden  pier; 

opens  by  hand  power. 
Road  bridge;  doable  draw;  wood  on  wooden  pier; 

opens  by  hand  power. 
Road  bridge;  double  draw;  iron  on  stone  pier; 

opens  by  hand  power. 
Iron  on  stone  pier;   single  draw   road   bridge; 

opens  bv  hand  power. 
Road  briitge;  doable  draw;  iron  on  stone  pier; 

opens  by  hand  power. 

BUssviUe  bridge  (Green- 
point  avenae). 

Penny  bridge  (Meeker  ave- 
nae). 

Grand  street  bridge 

Metropolitan  avenae  bridge 
(Metropolitan  avenae  and 
Grand  street  junction). 

WORK  DONE   DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force. 

Nothing  was  expended  during  the  fiscal  year  ending  June  30, 1894. 

The  estimate  of  $78,000  recommended  for  the  fiscal  year  endiug  June 
30, 1896,  will,  if  appropriated,  complete  the  project  of  1883,  and  if  the 
improvement  is  to  be  continued  thereafter  a  new  project  and  estimates 
will  be  required. 

The  Secretary  of  War  caused  a  notice,  dated  April  11, 1892,  to  be 
served  upon  the  supervisors  for  Kings  and  Queens  counties,  New  York, 
requiring  the  bridge  across  Newtown  Greek  at  Meeker  avenue  to  be  altered 
in  such  a  manner  as  to  place  the  outer  faces  of  the  abutments  on  the 
bulkhead  line  established  by  the  Secretary  of  War  December  29, 1890, 
and  to  provide  a  draw  opening  on  either  side  of  the  pivot  pier  05  feet 
wide  in  the  clear.  The  date  of  completion  first  fixed  at  October  1, 1892, 
was  afterwards  extended  to  January  1, 1893.  Owing  to  unavoidable 
delays,  the  alterations  were  not  completed  till  February  26,  1894,  at 
which  time  the  bridge  was  again  thrown  open  to  travel. 

The  first  public  hearing  in  the  matter  of  the  complaint  against  the 
Vernon  avenue  bridge  was  held  July  13,  1893.  After  many  i)ostpone- 
ments,  granted  at  the  request  of  the  supervisors,  who  expressed  them- 
selves anxious  to  replace  the  bridge  by  a  tunnel,  the  last  hearing  was 
held  November  20,  and  the  final  report  to  the  Chief  of  Engineers  was 
submitted  December  14, 1893.  In  the  report  it  was  recommended  that 
the  supervisors  of  Kings  and  Queens  counties,  owning  or  controlling 
the  bridges,  be  required  to  place  and  maintain  the  existing  bridge  in 
good  repair,  and  to  apply  and  maintain  a  modern  motor  attachment  to 
the  draws,  pending  action,  not  later  than  May  1, 1894,  by  the  State  leg- 
islature, expected  to  provide  for  the  construction  of  either  a  tunnel  or  a 
high  bridge  under  or  over  the  site  of  the  existing  bridge.  These  recom- 
mendations were  approved,  and  an  appropriate  notice  conforming  thereto 
was  served  upon  the  supervisors,  by  direction  of  the  Secretary  of  War, 
December  22, 1893. 

An  enabling  act  for  the  construction  of  a  tunnel  at  Vernon  avenue 
crossing  was  passed  by  the  State  legislature  in  May,  1894,  but  was 
vetoed  by  the  governor. 
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In  view  of  the  veto,  the  Secretary  of  War,  before  giving  final  judg- 
ment upon  the  matter  of  the  bridge,  directed  that  the  parties  in  interest 
should  have  another  and  final  hearing.  The  hearing  was  held  Wednes- 
day, June  20,  after  which  final  report  was  submitted  recommending  that 
the  requirements  contained  in  the  original  notice  of  the  Secretary  of 
War  served  upon  the  supervisors  December  22,  1893,  be  carried  out 

This  work  is  in  the  collection  district  of  New  York;  nearest  port  of  entry,  New 
York  City;  nearest  light- house,  BlackwoUs  Island  Light;  nearest  fort",  Fort 
Columbus. 

Amounts  appropria ted. 


Appliratioii. 


Dredging  below  Vonion  avenue  bridge 

Do 

Part  applied  above  Vernon  avenue  bridge 

Below  and  above  Vernon  avenue  bridge 

Newtown  Creek  and  Bay "> . 

Do 

Do 


Total. 


Date. 


June  14, 1880 
Aug.  2,1882 
July  5.1884 
Aug.  5,1886 
Aug.  II,  1888 
Sept.  19, 1890 
Julv  13, 1892 


Amount. 


$10,000 
15,000 
20,000 
37,500 
25,000 
35.000 
35,000 


in,5» 


Amount  expended  to  Juno  30,  1894,  inclusive  of  outstanding  liabilities,  $177,500. 

Money  statement, 

{Amount  (estimated)  required  for  completion  of  existing  project S78, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896     78, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  endinpj  June  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

Imports  and  exports. 


Amount. 


Articles. 


Imported.      Kxported. 


Lumber feet,  B.  M . . 

ilonX tons.. 

^'* {gallons..' 

Kesidnnm do 1 

Grain bushels . . , 

Brick 

Lime  and  cement barrels. . 

Stone  and  sand tons.. 

Chalk do.... 

Tin,  lead .  iron,  and  steel do 

Oil  of  vitriol pounds . . 

Jute,  hemp,  manila.  etc tons. . 

Empty  barrels  and  cases 

Naphtha gallons . . 

Candles  and  wax ]K>unds . . ' 

Separated  acid gallons . . 

Miscellaneous tons. . 


203, 040, 852 
440,410  J 


21,000,000 


19,049,255 

20.093.200 

140. 000 

125,000.000 

200,000 

105, 000 

20,000 

9,770 

20.457,437 

200,000 

577.058 


!    2,937,273 
!  29,252,557 
1,878,148 


500 


1,036  j 
6.464.226 
11,765,064 
1,035,695  . 
24.075 


ToUl. 


Vmlne. 


f3,936.SB4 

1.652.7M 

2,900,009 

3,026.509 

623.4313 

140.  OOO 

650.069 

MO.  MO 

107.000 

70.000 

905,^1 

135, 8W 

2.000,000 

460.033 

S1.9B 

ii'ioi 

2.236.5:3 


22.015,745 
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ChiSH. 


Number. 


Tonnage. 


Steamers... 

Ships 

Barks 

Brigs 

.  Schooners.. 
"  Lighters . . . 

Barges 

Canal  boats 


12  I 
26  I 
125  I 
13 
2, 220  I 
1.022  I 
2,782 
3,0C8 


15,240 

31,200 

87,500 

10,400 

,  113, 000 

204, 400 

550, 40  J 

306,  800 


9,274  I      2,324,940 


There  were  built  on  Nowtown  Creek  23  now  vessels,  7,200  tons  capacity,  and  val- 
ued at  $265,000. 


£  8. 


IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK  HARBOR. 

Buttermilk  Channel  is  the  name  given  to  the  channel  which  separates 
Governors  Island,  at  the  mouth  of  the  East  River,  New  York  Harbor, 
from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governors  Island,  which  sepa- 
rates it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
deeper  of  the  two,  and  is  the  channel  most  used  by  vessels  passing 
between  the  East  Eiver  and  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  was  formerly  obstructed  by  three  shoals: 

(1)  A  shoal  lying  above  and  northeast  of  Governors  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channcJ 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9.J  feet 
at  mean  low  water. 

(2)  A  shoal  putting  out  from  lied  Hook  Point  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  to  the 
Atlantic  Basin,  with  a  least  depth  on  it  of  about  0  feet  at  mean  low 
water  and  an  average  depth  of  from  10  feet  to  12  feet  mean  low  water. 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  toward  the  Red  Itook  Point  Shoal,  which  is  partly  dry 
at  mean  low  water. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the 
two  latter  shoals. 

Between  the  tirst-mentioned  shoal  and  Governors  Island  there  was 
formerly  a'narrow  channel  with  30  feet  of  water  in  it,  and  between  this 
shoal  and  the  Brooklyn  shore  a  channel  ot  the  same  depth,  also  origi- 
nally narrow. 

The  line  of  docks  and  wharves  from  the  Brooklyn  bridge  down  to 
tlie  mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  the  most 
important  in  the  New  York  Harbor  and  this  part  ot  the  river,  extend- 
ing from  the  Brooklyn  bridge  to  Governors  Island,  was  formerly 
regarded  by  pilots  and  masters  of  vessels  as  one  of  the  most  difficult 
places  in  New  York  waters  to  carry  a  vessel  through  safely  on  account 
of  this  shoal,  the  rapid  current,  and  the  enormous  traffic  passing  not 
only  up  and  down,  but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally,  in  passing  up 
and  down  this  part  of  the  East  River,  keep  to  thgg|^g§^  v^py^i^side, 
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forcing  the  larger  class  of  Bouud  6teamei*8,  ocean  steamers,  and  sea- 
going ships  in  tow  of  tngs  to  keep  over  toward  the  shoal  at  the  upper 
point  of  Governors  Island,  and  if,  as  was  often  the  case,  these  vessels 
were  obliged  to  stop  in  order  to  avoid  collision  with  terry  boats,  sloops, 
and  canal-boat  tows,  they  were  liable  to  drift  upon  this  shoal. 

Upon  a  statement  of  these  difficulties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

The  appropriations  made  by  the  several  river  and  harbor  acts  from 
June  4, 1880,  to  August  11, 1888,  both  inclusive,  have  been  so  applied 
as  to  complete  the  removal  of  this  shoal  to  a  depth  of  26  feet,  mean 
low  water,  at  an  estimated  cost  of  $346,000. 

The  contract  for  final  work  was  closed  July  3,  1891. 

The  river  and  harbor  act  of  September  19, 1890,  made  provision  for 
the  survey  of  Red  llook  Shoal,  lying  at  the  southern  entrance  to  the 
Buttermilk  Channel, "  opposite  the  southeast  side  of  Governors  Island,'' 
and  the  report  thereon,  dated  October  17, 1890,  states  that  the  shoal 
contains  1,484,048  cubic  yards  of  material,  scow  measurement.  The 
estimated  cost  of  removal  was  $529,000. 

WORK  DONE   DURING   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  the 
International  Contra<;ting  Company  of  New  York  City,  dated  Septem- 
ber 26, 1892,  under  the  river  and  harbor  act  of  July  13, 1892,  appro- 
priating $100,000  for  continuing  the  improvement. 

This  contract  called  for  the  removal  of  340,000  cubic  yards,  more  or 
less,  at  32,3jj  cents  per  cubic  yard;  work  to  begin  December  15, 1892, 
and  to  be  completed  June  1, 1894. 

As  the  northern  part  of  this  shoal  was  composed  of  heavy  sand 
mixed  with  bowlders,  the  contractors  deemed  it  advisable  to  have 
plant  specially  built  for  its  removal. 

Immediately  after  the  contract  was  signed,  the  construction  of  the 
plant  was  let  to  contract,  but  it  was  not  till  early  in  the  following 
si)ring  that  it  was  delivered  for  trial.  When  tried  the  plant  proved 
inadequate,  and  needed  many  changes  before  it  became  satisfactory  in 
its  operations. 

In  consequence  of  these  delays,  the  amount  which  had  been  removed 
at  the  close  of  the  fiscal  year,  June  30,  1893,  was  only  32,308  cubic 
yards. 

During  the  year  which  has  just  closed,  the  results  have  been  wore 
satisfactory. 

Starting  at  red  buoy  Xo.  2,  which  marks  the  northwestern  edge  of 
the  shoal,  the  channel  has  been  widened  toward  the  Brooklyn  shore  by 
successive  cuts  carried  east  and  west  across  the  entire  shoal. 

At  the  i'loso  of  the  year  11  such  cuts  have  been  made,  with  an 
aggregate  width  of  440  feet,  and  the  amount  of  material  removed  has 
been  345,090  cubic  yards. 

When  the  shoal  is  entirely  removed  Buttermilk  Channel,  south  and 
west  of  the  entrance  to  Atlantic  Basin,  will  be  1,000  feet  wide,  and  the 
set  of  the  currents  will  be  so  direct  along  the  southern  margin  of  Gov- 
ernors Island  that  the  improved  depth  of  20  feet  will  be  maintained  in 
the  channel  with  reasonable  certainty  without  requiring  the  construc- 
tion of  an  artificial  bank  upon  that  island  or  upon  the  shoal  extending 
from  it  to  the  southwestward. 
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The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $117,416.88. 

An  approi)riation  of  $200,000  is  recommended  for  the  completion  of 
this  improvement,  which  is  required  to  facilitate  navigation  through 
Buttermilk  Channel,  now  obstructed  by  the  Ked  Hook  Shoal. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City,  and  the  nearest  work  of  defense.  Fort  Coliimbas,  New  York  Harbor. 
The  nearest  lignt-house  is  Robbins  Reef. 

Amounts  appropriated. 


Application. 


Dredging. 
Do.... 
Do.... 
Do.... 
Do.... 
I>o.... 
Do.... 


TotiU 

Received  fh>m  other  sources  . 


Date. 


1 


Jane  4, 1880 
Mar.  4. 1881 
Aug.  2, 1882 
July  5, 1884 
Aug.  5, 1886 
Aug.11,1888 
July  13.1892 


Total-. 


Amount. 


$60,000 
60,000 
60,000 
10.000 
56.250 
100,000 
100,000 

446,250 
100 

446,350 


Amount  expended  to  June  30, 1894,  inclusive  of  outstanding  liabilities,  $445, 41.S.  07. 

Money  statement, 

July  1,  1893,  balance  unexpendo<l $118,353.81 

June  30^  1894,  amount  expended  during  fiscal  year 117, 416. 88 

July  1,  18?4,  balance  unexpended 936.93 

{Amount  ^estimated)  required  for  completion  of  existing  project 404, 000. 00 
Amount  tliat  can  be  profitably  expendedin  fiscal  vear  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
practically  uuchaxi^ed,  and  are  therefore  herein  repeated. 

The  commerce  or  Buttermilk  Channel  is  so  intimately  connected  with  that  of  Now 
York  Harbor  that  it  is  impracticable  to  determine  the  amount  and  value. 

The  number  and  tonnage  of  vessels  loading  and  unloading  at  the  Brooklyn  wharves 
immediately  fronting  on  Buttermilk  Channel  during  the  fiscal  year  ending  June  30, 
1890,  as  shown  by  the  Maritime  Register,  is  as  follows :  * 

Vessels  arriving  and  departing. 


CiMB. 


Stearaers  ... 

Ships 

Barks  

l?rig» 

^^choo1lcr8  . . 

Total. 


Number. 


Tonnage. 


1,047 
253 

1,632 
312 
714 

1. 430, 192 
:wn.  9D6 
783, 360 
eg,  603 
214.200 

3,958  I      2.917,348 


This  does  not  include  the  numerous  lighters  and  canal  boats,  of  which  no  record 
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£  g. 

IMPROVEMENT  OF  GOWANUS   BAY,  RED   HOOK.  GOWANUS  CREEK,  AND 
BAY  RIDGE  CHANNELS,  NEW  YORK  HARBOR. 

Gowanus  Bay  is  a  part  of  !N"ew  York  Harbor,  lying  at  the  mouth  of 
Gowanus  Creek,  in  the  southwestern  part  of  the  city  of  Brooklyn. 
The  depth  of  water  in  the  channel  was  formerly  7  to  12  feet  at  mean 
low  water,  which  was  wholly  insufficient  for  the  passage  of  the  vessels 
employed  in  the  commerce  of  the  district.  A  survey  of  Gowanus  Bay 
and  Creek  was  made  in  1880,  and  a  project  for  their  improvement  was 
submitted  in  January,  1881. 

Tins  project  provided  for  dredging  a  channel  on  the  north  side 
between  the  pier  lines  established  by  the  commissioners  appointed  by 
the  State  of  New  York  in  1875,  beginning  at  the  bay  and  extending  up 
the  creek  to  Hamilton  avenue  bridge,  18  feet  at  mean  low  water,  and 
200  feet  wide,  except  for  the  upper  few  hundred  feet  near  the  bridge, 
where  the  width  was  to  be  gradually  reduced  from  200  feet  to  100  feet 

The  total  length  of  the  proposed  channel  was  about  9,000  feet,  and 
the  total  estimated  cost  of  improvement  was  $182,500. 

The  proposed  channel,  however,  did  not  follow  the  old  channel  at  the 
mouth  of  the  creek,  since  the  pier  line  established  by  the  State  com- 
mission of  1875  crossed  the  old  channel  at  that  point  and  encroaclied 
upon  the  water  grant  of  the  riparian  owners. 

The  owners  of  this  property,  Messrs.  Beard  &  Robinson,  were 
anxious,  nevertheless,  to  have  the  old  channel  improved  instead  of 
having  the  new  one  formed,  as  proposed,  outside  of  the  established  pier 
line,  but  as  this  could  not  be  done  they  surrendered  their  right  tohiiild 
out  to  the  pier  line.  They  signed  a  paper  relinquishing  their  right  to 
build  piers  which  should  obstruct  the  old  channel  so  long  as  that  chan- 
nel should  be  permitted  to  exist;  and  the  Maritime  Association  of  New 
York  at  the  same  time  petitioned  that  the  old  channel  should  be  kept 
open.  As  the  improvement  of  this  channel  would,however,  help  only 
the  land  near  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the 
opposite  or  southerly  side  of  the  creek,  the  local  officer  reconimended 
that  the  conflict  of  interests  should  be  settled  by  dredging  the  natural 
channel  from  the  Hamilton  avenue  bridge  down  to  the  southwest 
corner  of  the  Erie  Basin ;  and  that  from  that  point  two  channels  he 
dredged,  one  running  northerly  along  the  west  side  of  the  Erie  Basin 
to  deep  water,  near  Red  Hook,  and  the  other  running  across  the  bay 
at  the  entrance  and  thence  southerly  along  the  wharves  on  the  south 
side  of  the  bay,  toward  Bay  Ridge. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water. 

This  project  required  for  its  execution  a  larger  amount  of  work  than 
the  original  scheme  called  for,  namely : 

The  excavation  of  583,530  cubic  yards  of  material,  which,  at  30  cents  per 

cubic  yard,  would  cost $175, 059. 00 

Contingencies,  10  per  cent 17, 505. 90 

Total 192,564.90 

In  the  absence  of  any  special  governmental  legislation  legal  measures 
conforming  to  State  requirements  and  necessary  for  securing  the  right 
of  way  across  Beard  &  Kobinson^s  property,  at  the  mouth  of  the  creek, 
were  completed  satisfactorily,  after  some  delay,  in  May,  1883,  and 
under  appropriations  of  1881,  1882,  and  1883  the  proposed  Eed  Hook 
branch  of  the  channel  was  dredged  100  feet  wi^j^iJ^jy^  length  of  3,000 
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feet,  measured  from  Bed  Hook;  aud  the  southern  channel,  running 
toward  Bay  Kidge,  was  begun  at  the  southern  end  and  carried  north- 
ward for  a  distance  of  1,900  feet,  to  near  Forty-third  street,  with 
depths  varying  from  21  to  17  feet,  except  for  a  few  hundred  feet  at  the 
upper  end  on  the  eastern  side,  where  the  last  cut  was  left  unfinished. 

The  sum  of  $7,500  was  appropriated  by  the  act  of  August  5, 1886, 
and  was  applied  toward  the  improvement  of  the  Red  Hook  and 
Gowanus  Creek  Channel,  which  at  the  close  of  the  contract  for  dredg- 
ing, March  12,  1887,  was  200  feet  wide  and  18  feet  deep  from  the 
entrance  to  the  foot  of  Court  street,  Brooklyn,  and  thence  40  feeet  wide 
and  15  feet  deep  to  Sigourney  street. 

A  sketch  of  the  work,  June  30,  1885,  may  be  found  in  the  Annual 
.Report  Chief  of  Engineers  for  that  yearj  Part  I,  p.  672. 

Under  the  estimates  of  $192,564.90,  only  $72,500  had  been  appro- 
priated to  June  30,  1887. 

In  the  Annual  Report  for  1888,  p.  615,  the  local  oflftcer  stated  that 
the  dimensions  previously  adopted  for  the  two  channels  were  too  small 
in  view  of  the  great  increase  in  length  and  draft  which  had  taken 
place  lately  in  the  construction  of  sea-going  vessels,  especially  steamers, 
and  recommended  that  the  depth  of  these  channels  be  increased  to  21 
feet  mean  low  water,  and  their  width  to  400  feet,  while  to  facilitate  the 
handling  of  vessels  in  the  contracted  space  near  the  mouth  of  Gowanus 
Creek,  and  to  enable  those  drawing  21  feet  of  water  to  pass  directly 
from  the  Bay  Ridge  Channel  at  Fortieth  street  to  the  Red  Hook  Chan- 
nel at  the  southwestern  entrance  to  Erie  Basin,  without  requiring  them 
to  go  to  the  junction  of  the  channels  at  Twenty-eighth  street,  it  was 
farther  recommended  that  the  triangular  shoal  area  separating  the  two 
channels  at  the  entrance  be  deepened  to  21  feet  mean  low  water. 

It  was  estimated  that  these  changes  would  involve  the  removal  of 
1,345,000  cubic  yards  of  material,  measured  in  place,  as  follows: 

Red  Hook,  Channel  (from  entrance  to  Henry  street) : 

To  deepen  it  to  21  feet cubic  yards. .        70,000 

To  widen  it  to  400  feet do....       100,000 

Total 170,000 

Gowanus  Creek  Channel  (from  Henry  street  to  Hamilton  avenue  bridge) : 

To  deepen  it  to  21  feet cubic  yards . .       350, 000 

To  cut  away  at  the  angle do 300, 000 

Total 650,000 

Bay  Ridge  Channel  (from  Twenty-eighth   street  to   Sixteenth   street, 
South  Brooklyn) : 

To  deepen  it  to  21  feet cubic  yards..       250,000 

To  widen  it  to  400  feet do....       275,000 

Total 525,000 

Total,  in  place cubic  yards. .  1, 345, 000 

Which,  at  40  cents  per  cubic  yard,  would  cost $538, 000 

Contingencies : 62, 000 

Total 600,000 

The  river  and  harbor  act  of  August  11, 1888,  making  appropriations 
for  continuing  the  improvement,  reads  as  follows: 

Continuing  the  improvement  by  dredging  to  21  feet  mean  low  water,  aad  widen- 
ing the  channel  to  4(X)  feet  on  the  northerly  side  from  the  foot  of  Percival  street 
along  the  wharves  to  the  23-foot  curve  opposite  the  entrance  to  Erie  Basin,  $60,000. 
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Tills  provided,  for  the  commencement  of  the  first  and  second  parts  of 
the  project  reconunended  in  1888.  The  required  width  of  400  feet  at 
the  entrance  could  not  be  obtained  without  dredging  inside  the  pier- 
head and  bulkhead  line  established  by  the  State  in  1875,  and  the  upper 
3,000  feet  of  the  creek  could  not  be  made  400  feet  wide  without  inter- 
fering with  the  vested  rights  of  property  on  the  west  side  to  such  a 
degree  as  to  practically  prohibit  the  execution  of  the  project  The 
project  which  was  accordingly  adopted  for  the  application  of  the  appro- 
priation provided  that  the  channel  to  be  ultimately  dredged  should  be 
400  feet  wide  from  .the  entrance  to  the  eastern  end  of  the  Erie  Basin, 
and  carried  thence  250  feet  wide  to  the  foot  of  Percival  street,  where 
provision  would  be  made  ilgain  for  widening  the  channel  by  dredging 
out  the  three  triangular  spaces  or  slips  on  the  north  side  immediately 
below  that  street. 

Operations  under  the  contract  of  February  27,  1889,  for  the  removal 
of  300,000  cubic  yards  of  material  from  Eed  Hook  and  Gowanus  Creek 
channels,  extending  from  the  entrance  near  the  western  entrance  to 
Erie  Basin  to  Percival  street,  were  completed  February  26, 1891,  and 
the  channel  was  then  throughout  100  feet  wide  and  21  feet  deep,  mean 
low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $60,000 
for  improving  the  channel  at  Gowanus  Bay,  New  York,  to  be  apphed 
on  the  northerly  side  (Red  Hook  and  Gowanus  Creek  channels),  from  the 
foot  of  Percival  street  along  the  wharves  to  the  23-foot  curve  opposite 
the  entrance  to  the  Erie  basin. 

The  contract  for  this  work,  which  was  dated  January  8, 1891,  was 
completed  April  30,  1892.  The  channel  was  then  230  feet  wide  from 
entrance  to  Twenty-eighth  street  and  150  feet  wide  thence  to  Percival 
street. 

The  same  act  approi)riated  $100,000  for  a  channel  400  feet  wide  and 
21  feet  deep  on  the  south  shore  (Bay  Ridge  Channel),  from  Twenty- 
eighth  street  south  along  that  shore  to  the  21-foot  curve  near  Bay 
Ridge. 

The  contract  for  this  work,  dated  January  8, 1891,  was  completed 
June  18,  1892.  The  channel  was  then  120  feet  wide  from  Twenty- 
eighth  street  to  Thirty-ninth  street  and  90  feet  wide  thence  to  Six- 
tieth street. 

The  adopted  project  for  the  improvement  of  Gowanus  Bay,  therefore,      I 
contemplates  a  channel  on  the  north  and  south  sides  of  the  bay  each      I 
400  feet  wide  and  21  feet  deep  at  mean  low  water,  and  the  removal  also 
to  the  depth  of  21  feet  of  the  triangular  shoal  at  the  entrance  to  the 
bay  embraced  between  the  two  channels.  j 

The  river  and  harbor  act  dated  July  13, 1892,  made  an  appropriation  I 
for  continuing  the  improvement  of  Gowanus  Bay  channels  of  $100,000, 
"for  distribution  by  allotment  between  the  Red  Hook  and  Gowanus  Creek 
channels,  at  the  discretion  of  the  Secretary  of  War."  The  allotment, 
as  made  by  the  Secretary  of  War,  was  $68,000  for  the  former  and  $42,000 
for  the  latter. 

•    The  same  act  appropriated  $98,600  for  completing  the  improvement 
of  Bay  Ridge  Channel. 

Harbor  lines  were  estiblished  by  the  Secretary  of  War  March  4, 1890, 
on  both  shores  of  Gowanus  Bay. 

To  remove  any  misapprehension  as  to  their  exact  location  on  the 
north  shore,  it  seems  best  to  repeat  that  the  pierhead  and  bulkhead 
lines  so  established  are  coincident  throughout  from  the  foot  of  Ferris 
street  to  Hamilton  avenue,  South  Brooklyn.    They  lie  exterior  to  the 
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Erie  Basin  and  follow  to  the  foot  of  Court  street  the  exterior  sea-wall 
line  established  by  chapter  298,  Laws  of  the  State  of  New  York,  1875; 
and  thence  to  Hamilton  avenne  follow  the  bulkhead  line  established 
by  chapter  7G3,  Laws  of  l^ew  York,  1857. 

In  regard  to  the  harbor  lines  for  the  south  shore  of  Gowanus  Bay 
(along  the  Bay  Eidge  Channel),  adopted  by  the  Secretary  of  War  March 
4, 1890,  attention  is  invited  to  the  fact  that  "the  piers  between  the  adopted 
pier  and  bulkhead  lines  may  be  filled  with  solid  material  when  an  equal 
tidal  prism  is  provided  in  compensation  therefor  behind  the  authorized 
bulkhead  lines  and  adjacent  to  said  piers.''  (Annual  Report  Chief  of 
Engineers,  1890,  p.  815.) 

WOBK  DONE   DURING   THE   FISCAL  YEAR  ENDING  JUNE   30,  1894. 

Oeneral  iynprovement,  Bed  Hooh  and  Oowanus  Creek  channels. — 
At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  The 
International  Contracting  Company,  dated  January  6,  1893,  for  the 
improvement  of  the  three  channels  under  appropriation  of  river  and 
harbor  act  of  July  13, 1892.  The  quantity  of  material  to  be  removed 
was  1,285,000  cubic  yards,  at  the  price  of  13.7  cents  per  cubic  yard, 
distributed  as  follows : 

Cubic  y^ards. 

Red  Hook  Channel 370,000 

Gowanus  Creek  Channel 275,000 

Bay  Ridge  Channel 640,000 

As  work  did  not  begin  under  this  contract  until  May  22, 1893,  the 
quantity  removed  from  Eed  Hook  and  Gowanus  Creek  channels  prior 
to  July  1, 1893,  was  only  13,331  cubic  yards.  During  the  year  the 
contractor  has  generally  had  two  machines  constantly  at  work,  and 
the  quantity  of  material  removed  was  342,270  cubic  yards. 

The  project  for  the  improvement  of  Eed  Hook  Channel,  affording  a 
waterway  400  feet  wide  and  21  feet  deep,  mean  low  water,  will  proba- 
bly be  completed  in  October,  1894. 

The  project  for  Gowanus  Creek  Channel  will  not  be  completed  till 
sometime  in  the  autumn.  At  the  close  of  the  fiscal  year  it  is  215  feet 
wide  at  Henry  street  and  185  feet  wide  at  Percival  street,  and  21  feet 
deep. 

The  amount  expended  on  these  two  channels  during  the  fiscal  year 
ending  June  30, 1894,  inclusive  of  outstanding  liabilities,  was  $56,298.01 . 

Bay  Bidge  Channel, — At  the  opening  of  the  fiscal  year  a  contract  was 
in  force  with  The  International  Contracting  Company,  dated  January 
6,  1893,  for  the  removal  of  640,000  cubic  yards  of  material.  Oi)erations 
under  the  contract  began  June  17, 1893,  and  the  quantity  removed 
prior  to  July  1, 1893,  was  6,996  cubic  yards. 

The  contractor's  plant,  as  it  came  from  the  manufacturers,  was  defect- 
ive in  many  respects,  and  the  results  of  the  spring  work  proving  less 
satisfactory  than  the  requirements  demanded  of  so  large  a  contract,  an 
effort  was  made  by  this  oifice  in  June,  with  the  approval  of  the  con- 
tractor, to  supplement  the  plant  by  an  open-market  agreement  with 
other  contractors,  at  a  price  not  exceeding  the  contract  price  of  13.7 
cents  per  cubic  yard. 

After  inviting  proposals  from  the  largest  contractors  in  the  city,  the 
local  officer  was  authorized  by  the  Secretary  of  War  June  29, 1893,  to 
make  an  open-market  agreement  with  Mr.  James  D.  Leary,  in  accord- 
ance with  his  proposal  dated  June  6,  1893,  for  the  removal  of  640,000 
cubic  yards  at  13|  cents  per  cubic  yard. 
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The  proposal  of  Mr.  Leary  was  accepted  July  5,  and  this  contractor 
immediately  thereafter  began  work  with  a  plant  consisting  of  two  large 
dredges,  which  at  times  during  the  year  was  increased  to  three  dredges. 

The  quantity  removed  during  the  year  was  509,867  cubic  yards.  The 
Bay  Eidge  Channel  is  now  375  feet  wide  and  21  feet  deep  from  Twenty- 
eighth  street  to  Forty-second  street,  South  Brooklyn.  The  contract 
will  be  completed,  it  is  exi)ected,  August  1,  1894. 

The  amount  expended  on  this  channel  during  the  fiscal  year  ending 
June  30,  1804,  inclusive  of  outstanding  liabilities,  was  876,(575.97. 

The  low  prices  at  which  work  is  being  done  under  existing  contracts 
will  materially  diminish  the  estimated  cost  of  the  project.  The  appro- 
priation made  by  act  of  July  13, 1892,  will  complete  the  projects  for  the 
Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  but  will  not  pro- 
vide for  the  removal  of  the  triangular  area  lying  between  them  at  the 
entrance  to  the  bay. 

The  work  remaining  to  be  done,  if  no  large  shoaling  has  taken  place  in 
the  improved  channels,  calls  for  the  removal  of  500,000  cubic  yards  of 
material,  at  an  estimated  cost  of  $125,000,  approximately,  including 
expenses  of  engineering  and  inspection. 

The  sum  of  $125,000  is  recommended  for  the  fiscal  year  ending  June 
30, 1890,  for  application  in  completing  the  existing  project  for  improve- 
ment. 

Gowanus  Baj  is  in  "tho  coUoction  district  of  New  York.  Nearest  light,  Bobbins 
Reef.  Nearest  work  of  defense,  the  fort  on  Governors  Island,  1  mile  to  tho  north- 
ward. 

Amounts  appropriated. 


Application.  Date. 

Dredging  Mar.    3,1881 

Do '•  Ang.   2,1882 

Do July    5.1884 

Do Aug.   5,1886 

Aug.  11,1888 
Sept.  19,1890 
July  13, 1892 


Do. 
Do. 
Do. 


Total  . 


'  Amonnt 


20,000 

5,000 

7.510 

60.090 

160.  (K» 

198, 6no 


491.  ICO 


Amonnt  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities..$425, 278. 07 

Money  statement, 

July  1,  1893,  balance  unexpended $198, 795. 91 

Juno  30,  1894,  amount  expended  during  fiscal  year 110, 892. 31 

July  1,  1894,  balance  unexpended 87, 903. 57 

July  1, 1894,  outstanding  liabilities $22,081.64 

July  1,  1894,  amount  covered  by  uncompleted  contracts 56, 487. 27 

78,568.91 

Julyl,  1894,  balance  available 9,3^4.66 

(Amount  (estimated)  required  for  completion  of  existing  project 281, 400. 00 
Amount  that  can  be  proti  tably  expended  in  fiscal  year  ending  June  30, 1896  125, 000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 

The  commeTcial  Btatistics  for  the  fiscal  year  ending  June  30, 1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

[For  the  year  ending  December  31,  1889.] 

Receipts  and  shipments. 


Articles. 

Quantity. 

Value. 

Coal 

tons . . 

687,000 

202,000,000 

147, 000, 000 

460,000 

2,760.000 

230,000 

75.000 

$2, 748, 000 

Brick 

1, 414, 000 

Lumber 

feet,B.M.. 

2,940,000 

Lime,  et-c 

barrels . 

600,000 

Grain 

bushels . . 

1,100,000 
805,000 

Ic« 

tons.. 

Koofin^  tar 

liAProla 

225,000 

BuildiDg  BtouOf  etc 

647,000 

Minc^llan^wus  . .  - . ,  - -   

2,500.000 

Total 

13,069,000 

Vessels  arriving  and  departing  below  Hamilton  atrenue  bridge. 


Class. 


Steamers  . . 

Ships 

Barks 

Brigs 

Schooners  . 

Total 


Number. 


46 
68 

489 
56 

2S1 


890 


Tonnage. 


83,211 
105, 741 
441,614 
17,627 
57,392 


656,585 


Vessels  arriving  and  departing  above  Hamilton  avenue  bridge  (record  of  bridge-tender). 


Times  I  t-^^o^Io 

I   opened  i   ;j«|^y  |  Registered 

r       «"*!        fH^^^f. A  '    tonnage. 
I    closed,      through.,  *> 


Junol,  1889.  to  May  31,  18J0 i        8,624 

1886 : 7,»J32 

Increase 992 


7,068 
0, 071 


1, 430,  664 
985, 431 


Daily 
average 
of.times 
opened. 


28 
21 


1,597 


CloHsiJication  of  vessels. 


Schooners . . 

Sloops 

Barges 

Cauul  boats 

Total. 


«"""«- i^^gr^ 


l,:j9a  172,738 

972  62, 925 

1,625  409,486 

3,678  I  785,515 


7,668  I     1,430,664 


Draft. 


Feet. 
Gtot2 
6  to  10 
6to  9 
610   8 


The  increase  in  value  of  receipts  and  shipments  compared  with  1887  is  $749,000. 
It  is  believed  that  the  values  as  stated  in  1887  are  too  large^  and  that  the  true  increase 
i«  very  much  larger. 


ENa  94- 


-49 
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BAY  JIUMSE   CHANNEL. 

[These  statisticA  ore  not  inclndedi  in  the  prerioua  table.] 

Hcceipis  and  shipments. 


ArUcle«.                                                                        I  Talne. 

1 

AsbentoB  cement,  paiot,  and  roofing $2.22^,000 

Brick  and  lumber 350.000 

Kxp«»rfc  Hiigar  machinery  luid  caatings 175,000 

retroleum  and  its  products [  5J.30O,df3 

rhoiiphates 1 350.000 

Ship  and  yacht  building,  dry  docks,  machine  and  boiler  viMrks,  and  other  industries 1  1, 000,  OM 

Totil 7.40(1,060 


There  are  larp^e  factories  and  piers  building  along  the  line  of  the  channel,  irhicli 
will  enhance  the  tonnage  and  valnes. 

Of  larjrer  ve&sela,  such  as  ships,  barks,  etc.,  about  300  havo  been  at  the  docks. 
From  observation  it  is  estimated  that  there  are  about  1,200  of  smaller  eraft. 


£  lo. 
IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

New  York  Harbor  is  the  name  applied  to  tlie  waters  surroanding  the 
city  of  New  York,  comprising  parts  of  tUe  Hudson,  East,  and  Harlem 
nvers,  and  the  Upper  and  Lower  bays,  lying,  respectively,  inside  and 
ontside  of  the  Narrows  and  between  the  Long  Island,  Staten  Island,  and 
New  Jersey  shores. 

The  city  of  New  York,  from  which  the  harbor  takes  its  name,  lies  at 
the  mouth  of  the  Hudson  River  at  its  junction  with  the  East  River,  and 
with  the  adjacent  cities  of  Brooklyn  and  Jersey  City,  which  are  but  the 
natural  outgrowths  of  New  York  energy  and  enterprise,  includes  a  popu- 
lation of  nearly  3,000,000  inhabitants,  which  is  more  than  the  population 
of  any  State  in  the  Union,  excepting  New  York,  Pennsylvania,  Ohio, 
niinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imxK>rted  into  the  United 
States  is  received,  and  two-thirds  of  the  import  duties  are  collected. 
From  this  port  are  sentone-half  of  the  domestic  products  of  the  country 
which  are  exported,  and  here  one-half  of  the  foreign  tonnage  trading 
with  the  United  States  enters.  Three- fourths  of  the  passengers  travel- 
ing between  the  United  States  and  foreign  countries  come  and  go  by 
the  way  of  New  York,  and  three-fifths  of  all  immigrants  land  at  thfe 
port. 

New  York  Harbor  has  two  entrances,  one  by  the  East  River  and 
Hell  Gate,  leading  into  Long  Island  Sound,  used  chiefly  by  vessels 
trading  between. New  York,  the  Eastern  States,  and  British  American 
Provinces;  the  other,  which  is  the  main  entrance,  leading  out  through 
the  Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean,  and 
used  by  all  the  transatlantic  steamers  and  vessels. 

The  Hell  Gate  entrance  has  been  in  course  of  improvement  since 
1869,  and  with  its  successful  completion-— which  is  now  assured  within 
a  few  years — and  with  the  steady  growth  of  the  city  toward  the  nortl> 
it  must  come  more  than  ever  into  use  by  foreign-bound  vessels. 

The  main  or  Sandy  Hook  entrance  into  New  York  Harbor  is  one  of 
the  best  in  the  world.  The  channel  prior  to  1884  was  less  than  24  feet 
deep  at  mean  low  water,  and  nearly  29  feet  at  mean  high  water,  with 
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abundant  breadth,  and  was  amplo  for  all  the  commercial  requirements 
of  the  port  until  the  great  increase  in  the  length,  tonnage,  and  dniilb 
of  the  transatlantic  passenger  steamers  made  further  deepening  neces- 
sary in  order  to  prevent  the  delays  to  which  they  were  subjected  by 
having  to  w^ait  for  high  water  in  order  to  pass  either  in  or  out. 

Before  the  improvement  of  the  Main  Ship  Channel  into  New  /ork 
Harbor  was  undertaken  by  the  United  States  it  was  obstructed  by 
four  shoals,  as  follows: 

1.  The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  asGedney  Channel,  where  there  were  depths  of  23.7  feet  in  mid- 
channel  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4.000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on 
which  the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel  in  the  Lower  Bay,  west  of 
Flynn  Knoll,  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was 
only  23.9  feet  in  mid-channel,  with  depths  of  22.6  feet  within  a  few 
hundred  feet  of  the  mid-channel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port,  whicli  was 
carried  on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at  or 
near  high  w^ater. 

The  reasonable  demand  which  had  been  made  in  1884  by  commercial 
bodies  residing  in  l^ew  York  City,  that  increased  facilities  should  be 
ajffbrded  for  entering  the  port  of  Kew  York  by  the  Sandy  Hook  route, 
was  recognized  in  the  river  and  harbor  act  of  July  5, 1884,  which  pro- 
vided for  "deepening  Gedney  Channel  through  Sandy  Hook  Bar,  New 
York,  $'200,000." 

A  few  words  upon  the  subject  of  the  lower  harbor  and  of  the  various 
channels  across  the  bar  at  the  entrance  are  here  necessary  for  a  proper 
understanding  of  the  causes  which  led  to  the  adoption  of  the  Main 
Ship  Channel  for  improvement. 

Gedney  Channel  is  the  main  channel  across  the  ocean  bar,  lying  at 
the  entrance  to  New  York  Harbor,  about  3  miles  outside  of  Sandy 
Hook,  and  east  by  north  of  it.  Sandy  Hook  lies  about  9  miles  outside 
of  and  nearly  south  from  the  Narrows,  which  is  the  name  given  to  the 
strait  separating  the  nearest  points  of  Long  Island  and  Staten  Island ; 
and  the  Narrows,  in  turn,  ^.re  about  7  miles  south  from  the  Battery  at 
the  extreme  southern  end  of  Manhattan  Island,  upon  which  New  York 
is  situated.  The  Narrows  are  about  1  mile  wide.  That  part  of  New 
York  Harbor  lying  outside  of  the  Narrows  is  commonly  known  as 
the  •'  Lower  Bay." 

From  the  Narrows  northward  to  New  York  City  there  is  no  water 
less  than  6  fathoms  (36  feet)  deep  in  the  main  channel. 

Lower  Bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent 
Jersey  shore,  and  Staten  Island,  is  known  as  liaritan  Bay,  and  the 
southern  part  of  it  inside  the  peninsula  of  Sandy  Hook  is  known  as 
Sandy  Hook  Bay,  or  more  commonly  as  the  Horseshoe. 

From  the  northwest  around  by  the  east  to  south-southeast  the  Lower 
Bay  is  oi)en  to  the  full  sweep  of  the  Atlantic  Ocean. 

From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles,  but  the  shortest  distance  across  the  bay  from  the  point  of  Sandy 
Hook  to  Coney  Island  is  7  miles.    The  water  cross  section  on  this  line 
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at  mean  low  water  is  about  790,000  square  feet,  through  which  the 
mean  velocity  is  approximately  1.6  feet  per  second;  but  the  maximum 
velotitiOvS  are  approximately  twice  as  great.  (Board  of  Engineers' 
Report  for  1884.) 

At  the  Narrows  the  channel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile 
west  of  the  upper  end  of  Sandy  Hook;  thence  turning  at  right  angles 
northward  and  eastward  for  4  miles  to  the  head  of  Gednej"  Channel, 
and  thence  through  Gedney  Channel  east  to  the  deep  waters  of  the 
ocean. 

But  along  and  inside  the  above-mentioned  cross  section,  7  miles, 
between  Sandy  Hook  and  Coney  Island,  there  is  a  wide  shoal  with  five 
distinct  channels  of  varying  depths  running  through  it  seaward  aud 
eastward. 

They  lie  in  the  following  order,  beginning  at  the  northward: 

(i)  The  Coney  Island  Channel, — In  which  the  navigable  depth  at  mean 
low  water  is  10  feet. 

(;J)  The  Fourteen-foot  Channel, — In  which  the  navigable  depth  at 
mean  low  water  is  16  feet. 

(3)  The  East  Channel. — In  which  the  navigable  depth  of  water  is  19 
feet. 

(4)  The  Stjcash  Channel. — Through  which  22  feet  can  be  carried  at 
mean  low  water  in  a  narrow  channel. 

{:"))  The  Main  Ship  Channel. — In  which,  prior  to  1885,  24  feet  only 
could  be  carried  through  diflerent  reaches  with  lumps  in  them,  over 
which  the  depth  was  only  23.3  feet  at  mean  low  water.  The  northern 
reacli,  which  passes  along  the  west  side  of  Flynn  Knoll,  is  maintained 
by  tidal  flow  through  tbe  Narrows;  and  the  southern  reach,  along 
Sandy  Hook,  is  maintained  by  tidal  flow  through  Raritan'Bay. 

These  five  channels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  over  them  at  mean  low  water. 

The  flrst  three  of  these  channels  head  directly  out  into  the  open  sea; 
but  the  two  latter  converge  into  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of 
water  and  over,  and  from  this  deep  area  two  channels  lead  eastward 
into  tlie  open  sea  over  the  outer  bar,  the  northernmost  known  as  Ged- 
ney, the  southernmost  as  the  South  ChanneJ,  both  of  which  had,  prior 
to  1885,  only  24  feet  of  water  in  them  at  low  water.  Gedney  Channel, 
the  wider,  was  originally  the  deeper  and  straighter  of  the  two,  and  was 
therefore  used  by  all  the  large  vessels. 

The  Swash  Channel  is  really  a  cut-off  from  the  Main  Ship  Channel, 
leaving  it  about  0  miles  below  the  NaiTOWs,  and  joining  it  again  at  the 
western  end  of  Gedney  Channel. 

Apart  from  being  shoaler,  the  Swash  is  much  narrower  than  the 
Main  Ship  Channel. 

The  distance  from  the  Battery,  at  New  York,  to  30-foot  soundings 
outside  the  bar  in  Gedney  Channel  is  22  miles,  and  by  the  Swash  it  is 
18  miles,  or  from  the  Narrows  15  and  11  miles  respectively. 

As  the  appro])riation  of  1884  was  made  in  advance  of  an  approved 
project,  the  local  officer  was  authorized  and  directed  to  make  a  survey 
of  the  Lower  Harbor  from  the  eastern  end  of  Coney  Island  to  Sandy 
Hook,  with  a  view  of  determining  the  most  feasible  plan  of  improve- 
ment. The  survey  was  completed  in  November,  1884,  and  a  report 
recommending  the  improvement  of  Gedney  Channel  and  the  eventual 
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improvement  of  the  Main  Ship  Channel,  accompanied  with  estimates  of 
cost  and  chart,  was  submitted  December  0,  1884.  (Annual  Report 
Chief  of  Engineers,  1885,  p.  773.) 

The  navigation  of  the  Main  Ship  Channel  inside  the  bar,  especially 
on  the  approach  to  the  Narrows  from  the  Southwest  Spit,  is  so  inti- 
mately connected  with  that  of  Gedney  Channel  across  the  bar,  that  it 
was  deemed  important  in  submitting  an  estimat-e  of  cost  for  the 
improvement  of  the  latter  channel  directed  to  be  made  by  Congress  in 
the  act  of  1884,  to  extend  the  estimate  to  include  the  entire  Main  Ship 
Channel  at  Flynn  Knoll  and  to  recommend  that  the  improvements  at 
several  intermediate  shoals  should  take  place  simultaneously.  The 
project  providing  for  deepening  the  channel  across  the  bar  to  28  feet 
by  dredging,  and  for  the  contingent  construction  of  a  stone  dike  on  the 
north  side  of  the  harbor,  which  had  been  recommended  by  ^  board  of 
engineers,  December  24, 1884,  received  the  approval  of  the  Secretary 
of  War  December  27,  1884.  (Annual  Report  Chief  of  Engineers,  1885, 
Part  I,  p.  774.) 

The  project  under  which  the  improvement  began  provided  for  improv- 
ing the  western  end  of  Gedney  Channel  for  a  length  of  4,000  teet, 
measured  along  its  axis,  and  the  Main  Ship  Channel,  west  of  Flynn 
Knoll,  from  Buoy  No.  10,  at  the  western  end  of  the  Southwest  Spit, 
north  of  Buoy  No.  12,  then  situated  IJ  miles  south  of  the  western 
entrance  to  Swash  Channel,  the  depth  to  be  30  feet  mean  low  water. 

The  cost  was  estimated  at  $970,000,  not  inclusive  of  any  allowance 
for  irregularities  of  cutting  or  for  increase  of  bulk  for  scow  measure- 
ments. After  the  work  had  progressed  for  one  year,  and  these  allow- 
ances could  be  estimated  with  some  degree  of  accuracy,  the  estimate 
was  revised,  and  the  cost  of  executing  the  project  as  then  approved  was 
fixed  at  $1,370,000. 

The  liver  and  harbor  act  of  August  5,  1880,  containing  provisions 
■  for  continuing  the  improvement  at  the  entrance  to  New  York  Harbor, 
read  as  follows : 

Improving  New  York  Harbor,  New  York:  To  securo  a  30-foot  channel  at  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  as  the  Secretary  of 
War  may  approve,  $750,000. 

By  the  specific  wording  of  this  act  Congress  gave  an  express  approval 
of  an  improvement  which  contemplated  a  navigable  channel  1,000  feet 
wide  and  30  feet  deep,  mean  low  water,  through  the  Main  Ship  Channel 
and  Gedney  Channel,  and  all  subsequent  acts  have  confirmed  the  pro- 
visions of  the  act  of  1886, 

In  1887  the  project  was  enlarged  so  as  to  embrace  a  length  of  4,500 
feel  in  Gedney  Channel,  measured  along  the  axis,  or  a  length  of  6,000 
feet  measured  along  the  north  side ;  to  remove  the  shoal  in  the  Main  Ship 
Channel  at  the  south  entrance  to  the  Swash  Channel,  afterwards  called 
the  "  Bayside  Channel ; "  to  remove  the  shoal  northwest  of  Sandy  Hook, 
and  to  extend  the  Main  Ship  Channel  north  from  Buoy  No.  12  to  and 
beyond  the  north  entrance  to  the  East  Channel  at  Buoy  Ko.  14  (now 
Biioy  No.  10).  The  total  estimated  cost  of  the  project  so  enlarged, 
based  on  the  existing  prices  for  dredging,  was  $1,490,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  8380,000 
for  continuing  the  improvement. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $160,000 
for  continuing  the  improvement,  making  the  total  amount  appropriated 
at  that  date  $1,490,000,  the  total  estimated  cost  of  the  improvement. 

Operations  for  improving  the  Lower  Bay  under  inoject  to  provide  a 
navigable  channel  1,000  feet  wide  and  30  feet  deep  mean  low  water, 
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from  the  sea  along  Gedncy  CiiaDuel  and  the  Main  Ship  Channel,  were 
begun  September  26,  1885,  and  completed  October  10, 1891. 

The  plant  which  was  used  consisted  solely  of  centrifngal  pnmps 
installed  in  steamers,  and  the  excavations  were  all  damped  at  sea  iaI4 
fathoms  of  water  in  the  vicinity  of  the  Scotland  light-vessel.  Alter 
the  completion  of  the  project  the  steam  dredge  last  used  by  the  eon 
tractors  was  purchased  by  the  Government,  and  has  since  been  nsedto 
trim  banks  and  corners  to  facilitate  navigation,  and  to  provide  meaus 
for  maintaining  the  improved  channel. 

The  quantities  of  material  removed  from  the  several  reaches  of  the 
channels  improved  from  September  26, 1885,  to  June  30,  1892,  were  as 
follows: 

Cnbic  yards 

From  Gedney  Channel 1, 161,  aW 

From  Baysldo  Channel 44&313 

From  Northwest  Shoal 118, 7o8 

From  west  of  Flynn  Knoll 3>  146,764 

Total  quantity  excsiTate«l 4, 875, 079 

SHOKE  PROTECTION  AT  SANDY  HOOK,  N.  J. 

The  protection  of  the  eastern  and  northern  shores  of  Sandy  Hook, 
composed  of  irregular  sand  dunes,  against  wave  and  current  action 
forms  part  of  the  project  for  improvement  of  the  Main  Ship  Channel 
through  the  lower  harbor,  but  as  the  work  required  to  be  done  there 
was  necessarily  tentative,  it  was  deemed  best  to  limit  expenditures  to 
small  sums  of  money  annually  while  studying  the  most  economical 
plan  of  improvement. 

Sandy  Hook,  like  the  more  southerly  part  of  the  coast  of  New  Jersey? 
where  the  foreshore  is  a  long,  submerged  shoal,  has  had  a  varied  expe- 
rience in  changes  of  form  and  extent  resulting  from  tidal  and  current, 
action,  supplemented  by  wave  action  during  storms. 

The  eastern  shore  along  False  Ilook  Channel  is  a  long,  unbroken 
beach,  remarkably  uniform  in  its  contours,  and,  as  it  is  under  the  cover 
of  the  outlying  shoals,  has  undergone  few  changes  either  of  accoma 
lation  or  degradation. 

From  the  northwest  corner  of  the  Spit,  where  the  outer  shoal  has 
diminished  width,  westward  around  the  Hook  to  beyond  the  Hook 
Beacon,  the  north  shore  is  open  to  northerly  and  easterly  storms,  and 
is  particularly  subject  to  frequent  changes,  and  it  is  on  this  fit>nt  tbat 
the  shore  protections  have  been  laid. 

The  great  ravages  made  there  by  the  sea  in  1863  made  shore  protec 
tion  an  immediate  necessity,  and  during  the  next  twenty  years  many 
X)oints  were  protected  along  the  crown  of  the  Hook  from  east  to  west, 
the  improvements  taking  the  form  of  jetties  extending  out,  at  varying 
angles,  with  the  shore  line  from  near  high-water  to  below  low-water 
mark. 

The  Main  Ship  Channel  hugs  this  shore,  and  the  water,  at  a  distance 
of  less  than  2,000  feet,  has  a  depth  of  over  60  feet.  The  slope  of  tlie 
foreshore  is  somewhat  steep;  and  as  the  main  object  of  the  improve- 
ment was  to  preserve  the  high-water  line  and  the  dunes  l)ehind  it 
there  being  no  marked  tendency  of  the  currents  to  cut  below  the  low* 
water  line,  it  was  thought  best  to  place  the  outer  ends  of  the  jetties 
near  the  latter  curve.  To  have  anchored  the  jetties  in  deep  water, 
under  the  circumstances,  would  have  been  unjustifiably  expensive. 

Some  of  the  jetties  were  built  of  timber,  some  of  timber,  brush,  and 
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broken  stone,  and  others  of  concrete,  eitber  in  bags  or  in  forms.  In 
1883-'84  the  timber  jetties,  whicli  were  in  a  state  of  decay,  were  wholly 
replaced  by  concrete,  bnilt  in  place  and  arranged  in  sections  10  feet 
long,  so  that  when  undermined,  either  at  the  ends  or  on  the  sides, 
settlement  would  be  by  {sections,  without  fracturing  the  body  of  the 
jetty. 

The  cement  used  was  a  brand  of  American  Portland.  The  general 
cross-section  area  of  the  jetties  was  50  sq^uare  feet.  While  these  jetties 
served  to  cover  a  certain  part  of  the  shore  line  for  certain  winds,  it  was 
noticed  that  they  gave  no  protection  to  the  high-water  lino  during 
storms  irom  any  direction  which  were  coincident  with  spring  tides.  In 
the  latter  case,  no  matter  what  the  direction  of  the  wind,  the  cliffs  at 
or  near  the  high- water  mark  were  attacked  and  degraded  by  the  waves. 

To  prevent  the  complete  destruction  of  the  cliffs  and  to  arrest  the 
recession  of  the  high-water  lino  before  the  foundations  of  the  defenses 
and  other  public  buildings  were  reached  it  was  decided  in  1890  to  run 
a  riprap  wall  just  below  the  high- water  line  completely  around  the 
Hook,  uniting  all  the  jetties. 

The  work  which  was  begun  in  May,  1890,  was  continuetl  to  comple- 
tion in  September,  1891.  The  wall  is  2,575  feet  long,  extending  from 
Jetty  No.  1  to  about  119  feet  westward  of  Jetty  !N"o.  11  and  hi\d  a  cross 
section  when  first  laid  of  50  to  60  square  feet. 

The  stones  vary  in  weight  from  300  pounds  to  3  tons  and  are  laid 
directly  upon  the  beach,  with  the  purpose  that  each  stone  shall  arrange 
its  bed  at  once  after  the  sea  attack,  allowing  a  gradual  settlement  of 
the  wall  without  sudden  dislodgment  of  the  stone.  The  cost  was  $6 
per  running  foot  of  wall. 

During  the  past  four  years  the  whole  wall  has  settled  gradually,  with 
very  little  lateral  displacement  of  stone,  but  it  has  perfectly  shielded 
the  cliffs  during  the  northerly  and  easterly  storms,  while  the  jetties 
have  caused  the  beach  pockets  to  fill  up  during  the  intervals  of  south- 
erly seas,  causing  the  low- water  line  to  move  outward.  As  the  result 
of  the  improvement  the  beach  is  gradually  building  up  and  the  high- 
water  line  is  moving  out^s^rd. 

The  amount  expended  upon  this  protection  to  June  30, 1893,  aggre- 
gated $19,095,  and  the  cost,  including  repairs  for  settlement,  was  $7.41 
per  running  foot  of  wall. 

A  survey  made  in  June,  1893,  showed  that  the  Hook  had  moved  to 
the  westward  250  feet  during  the  year  1893. 

WORK  DONE   DURING  THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

No  contract  was  in  force  at  the  beginning  of  the  year,  as  the  work 
of  improvement  was  carried  on  by  hired  labor,  employing  the  U.  S. 
steam  dredge  Qedney^  which  was  purchased  in  1892. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $170,000  for 
continuing  the  improvement. 

The  project  for  the  expenditure  of  this  appropriation,  approved  by 
the  Chief  of  Engineers  July  20, 1892,  provided  for  the  purchase  of  the 
steamer  for  the  sum  of  $72,500,  and  for  its  employment  as  follows: 

(1)  Widening  to  2,000  feet  south  entrance  to  Main  Ship  Channel  west 
of  Buoy  No.  12,  at  the  western  end  of  Southwest  Spit,  the  turning 
point  for  passing  froni  the  deep-water  channel  north  of  Sandy  Hook 
(Bayside  Channel)  to  the  channel  leading  northward  toward  the 
Narrows. 

(2)  Swash  Channel,  by  cutting  off  projecting  points  on  west  side 
westward  of  Romer  Beacon,  and  removing  isolated  lumps  in  mid-chan 
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nel  so  as  to  afford  a  channel  whose  least  width  shall  be  COO  feet  and 
leaKt  depth  26  feet  at  mean  low  water. 

(i5)  Kemoval  to  the  depth  of  26  feet  at  mean  low  water  of  Craven 
Slioal,  lying  near  the  west  bank  of  the  upper  channel,  opposite  quaran- 
tine station,  south  of  the  Narrows. 

After  six  months'  work,  terminating  about  the  1st  of  June,  1893,  at 
the  southern  entrance  to  Main  Ship  Channel  at  perch  and  ball  red 
bnoy  Ko.  12,  resulting  in  the  enlargement  of  the  entrance  to  a  width 
of  1 ,500  feet,  the  vessel  was  transferred  early  in  July  to  the  southern  end 
of  the  Swash  Channel,  where  work  was  begun  to  cut  down  to  26  feet, 
mean  low  water,  all  the  shoals  which  projected  into  the  channel  from  the 
west  side,  enabling  coastwise  vessels  to  make  the  south  channel  more 
directly,  and  to  increase  facilities  for  entering  and  leaving  the  Swash. 

In  December  the  boat  was  sent  to  Gedney  Channel  to  trim  both 
banks  near  the  western  end,  whore  shoal  areas  were  left  on  previous 
suspension  of  work,  and  in  February  like  operations  were  performed 
on  the  northern  bank  of  the  Bayside  Channel,  a  little  to  the  east- 
ward of  the  entrance  to  the  Swash.  March  1  the  vessel  was  laid  up  for 
repairs,  and  when  again  put  in  commission  operations  were  resumed  on 
the  project  for  widening  the  southern  entrance  to  Main  Ship  Channel, 
at  turning  buoy  Ko.  12. 

The  steam  dredge  gives  satisfactory  results.  While  at  work  in  Ged- 
ney Channel,  the  best  record  for  any  one  day  was  3,771  cubic  yards, 
and  the  average  record  was  2^596  cubic  yards;  in  Bayside  Channel  the 
average  return  was  2,871  cubic  yards;  in  Swash  Channel  the  average 
return  was  2,202  cubic  yards;  and  in  Main  Ship  Channel,  at  buoy  No. 
12,  Southwest  tSpit,  the  average  return  was  1,229  cubic  yards.  The 
net  return  per  day  diminishes  as  the  distance  to  the  dumping  ground 
increases. 

The  net  cost  per  cubic  yard  for  the  year  was  11.9  cents,  including 
expenses  of  every  kind  incurred.  The  work  done  during  Septem- 
ber, October,  and  November  cost  only  6.9  cents  per  cubic  yard,  and 
the  average  cost  during  the  year  was  8.7  cents,  based  on  the  monthly 
lunning  expenses  of  the  steamer,  exclusive  of  general  repairs.  The 
price  paid  under  the  last  contract  was  23.9  cents  per  cubic  yard. 

The  annual  running  expenses  of  the  steamer,  including  wages  of  crew, 
coal,  supplies,  repairs,  office  expenses,  and  surveys,  were  $65,800.47. 
The  amount  available  at  the  close  of  the  fiscal  year  is  $17,743.14. 

Mariners  have  made  no  complaint  during  the  year  that  the  channel 
has  not  adequate  depth  of  water.  On  the  contrary,  a  most  gratifying 
testimony  to  the  satisfactory  condition  of  the  channel  over  the  bar  was 
given  recently  by  one  of  the  steamship  companies  of  this  port,  employ- 
ing some  of  the  largest  and  finest  steamers  in  the  transatlantic  traffic, 
in  the  adopti(m  of  a  regulation  designating  a  certain  fixed  hour  in  the 
day  for  the  departure  of  its  steamers  from  port,  regardless  of  the' stage 
of  the  tide  at  the  time. 

If  this  regulation  is  continued  in  force  no  further  proof  is  needed  of 
the  success  of  the  improvement. 

The  survey  of  the  Main  Ship  Channel  made  by  this  ofiice  during 
August  and  September  indicates  that  the  improved  depths  have  not 
only  been  well  maintained,  but  that  there  are  evidences  of  slight  deepen- 
ing throughout  this  channel. 

While  this  survey  was  in  progress  a  severe  slorm  arose  during  the 
night  of  August  24,  which  caused  the  sinking  of  the  U.  S.  steamer 
Oen.  A.  A.  Humphreys^  lying  at  her  dock  at  Atlantic  Highlands,  and 
the  dismantling  of  the  U.  S.  schooner  Brenda  by  collision  with  the 
yacht  Telfer.  Digitized  by  V^OOgiC 
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The  steamer  Gen.  A.  A.  Humphreys  was  raised  by  the  use  of  the  U.  S. 
dredge  Hell  Oate,  and  was  subsequently  repaired  by  authority  of  the 
Chief  of  Engineers,  September  2,  1803. 

No  work  was  done  during  the  fiscal  year  on  the  sea  wall  and  jetties 
built  for  the  protection  of  the  north  shore  of  Sandy  Hook,  except  the 
supply  of  1,500  tons  of  large  stone,  which  were  put  in  place  to  strengthen 
the  wall  to  the  eastward  of  the  shore  beacon,  at  an  aggregate  cost  of 
$4,141.78. 

The  wall  and  jetties  continue  to  give  satisfaction  in  protecting  the 
shore  against  sea  erosion. 

The  western  point  of  the  Hook  has  extended  120  feet  to  the  west- 
ward during  the  year. 

Authority  was  granted  by  the  Chief  of  Engineers  June  6,  1894,  to 
expend  the  sum  of  $2,000  for  the  protection  of  the  beach  in  front  of 
the  Pneumatic  Gun  Site,  about  800  feet  west  of  the  extreme  western 
jetty.  When  the  pneumatic  guns  were  located  on  this  site,  in  June, 
1889.  it  was  well  inland,  but  the  change  in  the  shore  line  of  Sandy 
Hook,  where  unprotected,  has  been  so  great  as  to  actually  attack  the 
foundations  of  the  guns. 

A  construction  track  and  power-derrick  car  have  been  prepared,  and 
1,000  tons  of  large  stone  purchased  under  sealed  proposals,  dated  June 
18,  1894,  at  a  cost  of  56J  cents  per  ton. 

Delivery  of  stone  began  June  27,  1894,  and  the  work  is  under  way. 
It  is  proposed  to  build  the  riprap  wall  in  front  of  the  gun  site,  just 
below  the  high -water  line,  in  a  manner  conformable  to  the  plan  pursued 
in  building  the  other  shore  protection,  as  it  is  intended  later  to  carry 
the  wall  easterly  to  connect  with  the  western  end  of  the  existing  wall 
at  the  beacon. 

The  amount  expended  on  the  improvement  of  New  York  Harbor 
during  the  fiscal  year  ending  June  30,  1894,  inclusive  of  outstanding 
liabilities,  was  $70,964.t)3. 

An  appropriation  of  $150,000  is  recommended  to  provide  running 
expenses  of  the  steam  dredge  Gedney  for  two  years. 

The  operations  in  and  about  Kew  York  Harbor  have  been  super- 
vised by  Mr.  G.  W.  Kuehnle,  assistant  engineer,  to  whom  I  am  indebted 
for  the  most  satisfactory  and  intelligent  service  rendered  in  the  dis- 
charge of  his  various  trusts. 

The  work  is  in  the  collection  district  of  New  York.  Nearest  light-houses  Sandy 
Hook  and  Highland  lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  and 
those  at  The  Narrows. 

AMOUNTS  APPROPRIATED. 

For  Gedney  Channel,  by  act  July  5,  1884 $200,000.00 

For  New  York  Harbor : 

Act  Augusts,  1886 750,000.00 

Act  August  11,  1888 380,000.00 

Act  September  19,  1890 160,000.00 

Act  July  13,1892 170,000.00 

Total 1,660,000.00 

Amount  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities.  1, 642, 256. 86 

Money  statement 

July  1,  1893,  balance  unexpended $88,707.77 

June  30,  18S4,  amount  expended  during  fiscal  year 67, 744. 39 

July  1,  1894,  balance  unexpended 20,963.38 

July  1,  1894,  outstanding  liabilities 3,220.24 

July  1,  1894,  balance  avaOable J7^743.J4 
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i  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1896  $150, 000. 00 
<  Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  Jnne  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

The  following  statement  concerning  the  commerce  of  New  York  Harbor  is  takeo 
from  the  Report  of  the  Chamber  of  Commerce  of  the  State  of  New  York  for  the 
yearl889-'90: 


Articles. 


Imported. 


Exported. 


Sugar ponnils. 

Molasaes gnlloDs . 

CoJ.ee pounds. 

Tea do... 

Maiiufactnres  of  wools  eilk,  cot- 
ton, andliax 

Cotton pounds., 

Leather  and  hides 

Till poonda . . 

Hh  \v  silk  and  wool do 

lit  nip,  jute,  sisal  grass,  etc.  .tons. 

India  rubber  and  gutta-percha, 
crude pounds . 

Tobacco,  and  manufactures 

ITr.rR,  and  manufactures 

Eartlien,  stone,  and  china  ware  . . . 

"Wines 

Coin  and  bullion 

Precious  stones 

Mi8C«^Ilaneou8 

BreadstufllB: 

Wheat bushels . . 

Wheat  flour barrels. . 

Com bushels . . 

All  other  breadstuff's 

Provisions pounds . . 

Ikfineral  oils gallons.. 

Cattle 

Oil  cjike  and  meal pounds. . 

Foreign  merchandiso 


Quantity. 

1.463,051,343 

8. 498,  875 

455, 979,  016 

58. 476,  531 


327,279,151 

5, 505,  689 

149,283 

28, 652. 361 


Total I  479,428,125 


Value. 


942,943,453 

1.424.251 

58, 860, 319 

9,643.514 

111,  234, 883 


25, 760, 160 
14, 825, 588 
13, 949, 577 
13,431,215 

U,  094,  063 
10,147,883 
4, 748, 971 
3, 230, 780 
6, 156, 821 
7, 274, 618 
0, 498, 209 
133, 203, 820 


Quantity. 


536,614,aUv 


Value. 


$7,728,397 

54.701,315 

4,906,214 


15,291,084 
4. 724, 017 


9.086,407 
3,335,195 
26,658.970  i 


753.007,846 
418,773,072  , 
75,004  I 
231,  034. 183  ! 


09. 724, 274 
"75,"o6i"io2 

8,449.510 
15, 498. 193 
13, 066. 961 

1, 766, 287 
64, 504, 425 
36, 049, 956 

6.204,624 

3.032,066 
16.727,560 


Total 
ralne. 


.<  $42,943,453 

.1  1,424.91 
.  58.869.319 
J      0,6J3.5i4 

118.961,280 
54,701.313 
30.0G6.3T4 
14,825.588 
13,949.57: 
13.431,213 

11.094,(iC 
25,438.«7 
9.472,«8 
3.230.7«> 
6,15d.<>'a 
76,9Usg9e 
9,49d.3» 
210, 209, 9S 

a  449. 31* 
15.4W.in 
13.06fi,»l 

1.76iaR 
64.50k4:S 
3«.04».«« 

6,a01.«34 

3. 032. 068 
I6.7!r7.» 


397,379.985  ■  876,808,11* 


This  table  shows  an  increase  of  $24,&42,419  over  the  total  value  of  imports  and 
exports  for  the  preceding  year,  which  amounted  to  $852,165,691. 


Commercial  Btatistics  of  the  port  of  New  York  from  July  1,  1S9S,  to  July  1, 1S94. 

Amount  of  revenue  collected $87, 849, 487. 58 

Value  of  all  imports 415,795,991.00 

Value  of  all  exports 369,146,365.00 


N-ber.  ^^ 


Foreign  vessels  entered 

Forcijjn  vessels  clearwl 

American  vessels  from  foreign  ports 

CoastwiHo  vessels  entered 

Coast  wise  vessels  cleared 
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Statement  of  ihs  number  and  tonnage  of  all  vesseli  belonging  io  the  port  of  New  York, 

July  1,  1S94. 


'  Number,  ^.t?.'!*/!?** 


Steam  veRsela '  1,060 

Sailing  voiweU 1.124 

Bargen 60* 

Canal  boaU f  33 


446, 904. 77 

278, 04<.  44 

132, 20U.  45 

G,  OdS.  01 


£  II. 
IMPROVEMENT  OF  JAMAICA  BAY,  NEW  YORK. 

Jamaica  Bay  is  a  tidal  bay,  situated  on  the  soath  side  of  Long  Island 
near  the  western  end,  whose  waters  flow  into  the  Atlantic  Ocean  through 
Rockaway  Inlet. 

Inside  the  entrance  there  is  a  deep-water  basin,  from  which  one  navi- 
gable channel  leads  to  the  northward  in  the  direction  of  Canarsie,  and 
another,  called  Beach  Channel,  to  the  eastward,  behind  Rockaway 
Beach,  in  the  direction  of  Far  Rockaway.  From  the  eastern  terminus 
of  one  of  the  branches  of  the  latter  channel,  which  passes  through 
Conch  Hole,  an  artificial  cut  into  Far  Rockaway  Bay  was  made  severid 
years  ago  by  citizens  to  enable  small  boats  to  pass  eastward  through 
that  bay  into  Hempstead  Bay  and  beyond. 

The  river  and  harbor  act  of  September  19, 1890,  contained  provision 
for  a  survey  "  from  Main  Channel  from  Jamaica  Bay  easterly  to  Long 
Beach  Inlet,  for  canal." 

The  usual  preliminary  examination  was  made  according  to  law,  and 
the  local  officer  stated  in  his  report,  dated  December  16,  1890  (Annual 
Report  Chief  of  Engineers,  1892,  p.  840),  that  in  his  judgment  the 
western  part  only  Wf  the  waterway  mentioned  in  the  act,  extending 
from  the  main  ship  channel,  Jamaica  Bay,  easterly  through  Conch  Hole, 
to  the  Citizens  Cut  at  Far  Rockaway,  was  ''  worthy  of  improvement," 
to  the  extent  of  opening  a  connecting  channel  60  feet  wide,  affording  5 
feet  depth  at  mean  low  water.  . 

A  survey  of  the  bay  w^as  authorized  to  be  made,  and  a  report  was 
submitted  thereon  October  29,  1891  (Annual  Report  Chief  of  Engi- 
neers, 1892,  p.  845),  which  gave  estimates  of  cost  for  the  opening  of  a 
new  waterway  across  the  eastern  part  of  the  bay  60  feet  wide  and  5 
feet  deep,  mean  low  water,  following  three  different  routes,  viz: 

(1)  From  Concli  Hole  to  western  end  of  Citizens'  Cut $21, 406 

(2)  From  entrance  to  Bass  Channel  to  Citizens'  Cnt 18, 920 

(3)  From  entrance  to  Bass  Channel  to  foot  of  Bayswater   avenue,   Far 

Rockaway 9, 460 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $9,460  for 
'^completing  improvement  in  accordance  with  plan  numbered  3,  of 
Lieut.  Col.  Gillespie,  Corps  of  Engineers,  submitted  December  16, 1890." 

This  is  the  first  appropriation  ever  made  for  the  improvement  of  the 
eastern  part  of  Jamaica  Bay. 

WORK  DONE   DIIRINU   THE  FISCAL    YEAR  ENDING  JUNE  30,   1894. 

At  the  beginning  of  the  fiscal  year  the  contract  with  Elijah  Brainard, 
dated  October  13, 1892  (Annual  Report  Chief  of  Engineers,  1893,  Part 
I,  p.  1069),  was  still  in  force. 
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Operations  under  this  coutract  continued  until  September  20, 1893, 
nt  which  date  the  contract  was  completed.  The  quantity  of  material 
removed  during  the  fiscal  year  was  20,174  cubic  yards,  and  the  total 
aiiioinit  removed  under  this  contract  was  34,019  cubic  yards,  resulting 
ill  a  channel  (JO  feet  wide  and  5  feet  deep,  mean  low  water,  to  within 
4(J0  feet  of  the  bulkhead  at  the  foot  of  Bayswater  avenue. 

Ko  appropriation  is  recommended  for  the  fiscal  year  ending  June  30, 
189(5,  as  the  appropriation  made  by  the  river  and  harbor  act  of  July 
i;i,  1892,  was  for  the  full  amount  estimated  to  be  required  for  the  com- 
liletion  of  the  project. 

Jatusvica  Bay  is  iu  the  coUection  district  of  New  York.  The  nearest  furb  is  at 
Fort  Hamilton,  Graveaend  Hay,  and  the  nearest  light-house  is  located  apon  Norton 
Point,  Coney  Island,  New  York  Bay. 

Amount  appropriated,  act  of  July  13, 1892 $9,4flO 

Amount  expended  to  June  30, 1894 9, 460 

Money  statement. 

July  1, 1893  balance  unexpended $8,091.85 

June  30, 1894,  amount  expended  during  fiscal  year 8,091.® 


COMMKKCIAL   STATISTICS. 


The  amount  of  commerce  which  it  is  alle;re<l  will  be  beuefited  by  the  improve- 
mont  has  been  estimated  at  500,000  tons.  The  vessels  which  now  navigate  the 
eastern  part  of  Jamaica  Bay  are  usually  of  t.i-^  class  engaged  iu  the  oyster  trade, 
and  number  100  probably.  A  larger  class  ot  Liiats  may  be  drawn  into  the  trade  on 
the  completion  of  the  project  for  improvement. 


£  12. 
IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

Raritan  Bay  forms  the  western  part  of  the  large  triangular  bay 
inclosed  betweeji  Sandy  Hook,  the  New  Jersey  shore,  and  Staten  Island, 
the  eastern  part  of  whidi  is  coinmouly  known  to  New  Yorkers  as  the 
Lower  liay,  as  it  lies  just  outside  of  or  below  New  York  Harbor,  which 
is  tlieiian>e  usually  applied  to  the  inner  body  of  water  on  which  the 
city  ot  New  York  is  situated. 

The  Karitan  River  flows  into  Raritan  Bay  at  its  extreme  western 
end,  passing  between  Perth  Amboy  and  South  Amboy,  and  Newark 
Bay  is  connected  with  both  the  Raritan  River  and  Bay  by  the  Arthur 
Kill  or  Staten  Island  Sound,  which,  separating  Staten  Island,  belong- 
ing to  the  State  of  New  York,  from  the  New  Jersey  shore,  enters  Rari- 
tan Bay  at  Perth  Amboy. 

The  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
toward  its  western  and  southern  shores. 

The  natural  channel  leading  out  of  it  toward  the  eastward  after 
passing  the  Great  Beds  Light  at  the  junction  of  Staten  Island  Sound 
and  the  Raritan  River  does  not  follow  the  middle  of  the  bay,  but  hugs 
the  Staten  Island  shore  for  nearly  4  miles  to  Seguine  Point,  situated 
about  half  a  mile  east  of  Princess  Bay  Light,  then  it  runs  southejist- 
wardly  toward  the  inner  point  of  Sandy  Hook  about  3  miles,  crossing 
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a  sboal  wliicb  puts  out  toward  the  southward  from  the  Stateu  Island 
shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  at  mean  low  water  could  be  carried  through  ft  om  Perth 
Amboy  to  Great  Beds  Light,  21  feet  from  Great  Beds  Light  to  Seguine 
Point,  and  14^  feet  from  Seguine  Point  eastward  across  the  shoal  to  the 
deep  water  in  the  outer  bay. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great 
Beds  Light  directly  toward  Sandy  Hook,  only  11  feet  of  water  could 
be  carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  sui'vey  of  this  bay  was  ordered  in  1880  with  the  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  water  from  the 
maiu  ship  channel,  in  the  lower  bay,  to  the  wharves  at  Perth  Amboy, 
as  vessel?  were  often  much  delayed  in  crossing  the  shoal  east  of 
Seguine  Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Seguine  Pqint  southeastward  to  the  deeper 
waters  of  the  bay  outside,  was  $126,500.  (Annual  Keport  Chief  of 
Engineers,  1881,  Part  I,  pp.  717-711).) 

From  March  3, 1881,  to  July  o,  1881,  $120,000  was  appropriated  for 
this  improvement,  and  a  survey  which  was  made  in  May,  1885,  showed 
that  the  improved  channel  at  that  date  had  an  average  width  of  250 
feet  and  a  least  depth  of  18  to  20  feet  mean  low  water. 

In  1885  the  ])roject  was  extended  by  providing  for  excavating  a  chan- 
nel 300  feet  wide  and  21  feet  deep  from  Great  Beds  Light  to  deep 
water  at  Ward  Point,  opposite  to  Perth  Amboy.  This  channel,  taken 
in  connection  with  its  extension  to  the  eastward  of  Seguine  Point, 
would  give  a  continuous  21-foot  channel  from  the  main  ship  channel  in 
New  York  Bay  to  the  wharves  at  Perth  Amboy.  The  modified  proj- 
ect of  1885  further  called  for  dredging  a  channel  from  Great  Beds 
Light  to  South  Aniboy,  4,500  feet  long,  300  feet  wide,  and  15  feet 
deep,  mean  low  water.  The  cost  of  dredging  these  two  channels  and 
restoring  the  original  width  in  the  cut  east  of  Seguine  Point  was  esti- 
mated at  $114,000,  which  sum  was  increased  in  1888  to  $120,000  to 
provide  for  the  shoaling  which  had  taken  place  in  the  interval  of  three 
years.    (Annual  Keport  of  the  Chief  of  Engineers,  1885,  Part  1,  p.  758.) 

The  appropriation,  act  of  August  5,  1886,  was  $37,500,  and  was 
applied  to  completing  the  channel  west  of  Ward  Point,  300  feet  wide 
and  21  feet  deep,  and  in  excavating  a  channel  315  feet  wide  and  21 
feet  deep  across  the  crest  of  the  shoal  leading  from  the  bend  toward 
Seguine  Point,* but  the  funds  were  not  sufficient  to  complete  the  whole 
of  the  projected  work  at  that  point. 

It  was  stated  in  the  original  project  of  1881  that  the  Seguine  Point 
Channel  would  have  to  be  maintained  by  dredging.  The  detailed  sur- 
vey, which  was  made  in  1888  from  the  eastern  end  of  Seguine  Point 
Channel  to  Perth  Amboy,  showed  that  considerable  shoaling  had  taken 
place,  both  in  the  improved  channel  and  over  a  large  stretch  west  of 
Princess  Bay  Light,  where  deep  water  formerly  existed.  This  fact 
made  it  necessary  in  1889  to  submit  revised  estimates  for  the  further 
improvement  of  the  channels  leading  to  Perth  Aniboy  and  to  South 
Amboy.     (Annual  Report  Chief  of  Engineers  for  1889,  Part  I,  p.  796.) 
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Reriited  c»timates. 

Cubic  yaxd» 

(1)  For  »  channel  300  feet  irido  and  21  feet  deep,  ntean  low  water,  froni 
New  York  Lower  Bay  to  Perth  Amboy,  the  following  dredging  will  be 
required: 

(a)  From  21 -foot  curve,  New  York  Lower   Bay,  to  21-foot  curve  off 

Seguiue  Point 347,368 

(6)  From  Princess  Bay,  aroond  Red  Buoy  8,  toward  Great  Beds  Light.    1M,130 

Total  flrcdging 501,498 

(2)  For  a  channel  3(K)  feet  wide  and  15  deep,  from  Great  Beds  Light  to  South 
Amboy,  the  dredging  required  will  bo *iO0, 000 

These  estimates  are  made  on  the  basis  of  an  allowance  of  1  foot  over- 
depth  and  for  one-third  increase  in  bulk  for  scow  measurements. 

Total  dredging  required  for  the  completion  of  the  two  projected  channels, 

cubic  yards  1 701,498 

Estimated  cost  of  the  proposed  dredging $175, 375 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $25,000 
for  continuing  the  improvement,  and  on  the  27th  of  February,  18S9, 
contract  was  made  for  the  removal  of  120,000  cubic  yards  of  material 
from  liaritan  Bay;  80,000  cubic  yards  to  be  removed  from  the  channel 
across  tlie  shoal  off  Segnino  Point,  securing  21  feet  depth,  and  40,000 
cubic  j^ards  from  the  channel  leading  across  shoal  at  Great  Beds  Light 
to  South  Amboy,  securing  15  feet  depth,  mean  low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  840,000 
for  continuing  the  improvement. 

It  may  be  noted  in  regard  to  this  improvement  that  the  deep-watei 
channel  which  has  bt^en  said  to  hug  the  south  shore  of  Staten  Island 
as  far  east  as  Seguine  Point  is  thecft^  channel,  while  the  channel  on  the 
southern  border  of  Round  Shoal,  through  tlie  center  of  the  bay,  heading 
on  the  line  joining  Seguine  Point,  north  shore,  and  Conaskonk  Point, 
south  shore,  is  the^  flood  channel.  These  two  channels  slightly  overlap, 
passing  each  other  at  a  distance  of  7,000  feet. 

The  connection  of  these  channels  by  an  improved  channel  starting 
at  Seguine  Point  and  running  southeast  toward  Sandy  Hook  is  an 
unnatural  connection,  and  it  was  stated  in  the  original  report  in  1S81 
that  the  channel  so  projected  would  require  annual  dredging  for  its 
maintenance. 

The  experience  of  all  the  contracts  which  have  be4»n  made  for  this 
improvement  confirms  the  prediction  of  1881.  It  would  have  been  bet- 
ter, had  sufficient  funds  been  available  in  the  beginning,  to  have 
extended  the  flood  channel  by  dredging  almost  due  west  until  it  inter- 
sected the  ebb  channel  a  short  distance  to  the  eastward  of  the  Great 
Beds  Light.  Then  the  ebb  an<l  flood  would  have  probably  followed  the 
same  path,  and  there  would  have  been  a  better  prosi>ect  of  having  the 
channel  maintained  by  tidal  scour. 

The  width  of  the  intervening  shoal  is  about  12,000  feet,  and  the  aver- 
age depth  of  water  is  13  feet,  approximately,  between  the  21- foot  curves. 

This  will  be  the  future  channel  which  will  connect  the  head  of  the 
Earitan  Bay  with  the  Amboys.    A  limited  amount  of  dredging  may 
be  done  annually  in  the  Seguine  Point  Channel  to  maintain  a  21-foot 
depth  for  vessels  until  commerce  demands  a  more  direct  and  couveii 
ient  route  across  the  shoal  now  lying  at  the  western  end  of  the  bar. 

The  appropriation  of  $40,000,  act  of  September  19, 1890,  was  applieil 
toward  the  improvement  of  the  Seguine  Point  Channel  and  the  South 
Amboy  Channel.  The  contract  for  the  former  was  completed  Septem- 
ber 24,  1891,  and  the  channel  was  then  180  feet  wide  and  21  feet  deei), 
mean  low  water.    The  contract  for  the  latte?)igi?^^b  completed  July  8» 
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1891,  and  the  cbaunel  was  then  170  feet  wide  and  15  feet  deep  at  mean 
low  water. 

Tlie  river  and  harboi*  act  of  July  13, 1892,  appropriated  $40,000  for  con- 
tinning  tbe  improvement  of  the  two  channels,  the  South  Amboy  Channel 
being  then  170  feet  wide  and  15  feet  deep  at  mean  low  water,  and  the 
Seguine  Point  Channel  180  feet  wide  and  21  feet  deep. 

The  work  was  let  to  contract  October  6,  1892,  which  provided  for 
the  removal  of  83,000  cubic  yards  from  the  South  Amboy  Channel  and 
105,000  cubic  yards  from  Seguine  Point  Channel.  The  project  for  the 
former  was  completed  May  13, 1893,  at  which  date  the  channel  was  300 
feet  wide  and  15  feet  deep.  Work  was  begun  upon  the  Seguine  Point 
Channel  May  22, 1893,  and  was  in  progress  at  the  close  of  the  fiscal 
year  ending  June  30, 1893. 

WORK  DONE  DURING   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  opening  of  the  fiscal  year  work  was  in  progress  under  contract 
with  Mr.  Thomas  Potter,  October  6,  1892,  for  the  removal  of  105,000 
cubic  yards  of  material  from  the  Seguine  Point  Channel,  The  contract 
was  completed  July  10,*  after  the  removal  of  106,936  cubic  yards. 

At  that  date  the  channel  from  Seguine  Point  to  the  eastward  was 
250  feet  wide  and  21  feet  deep, 'and  the  channel  leading  to  South  Amboy 
was  300  feet  wide  and  15  feet  deep. 

Work  on  the  channel  from  Seguine  Point  westward  to  Ward  Point 
was  suspended  June  15, 1888,  at  which  time  the  width  was  300  foet  and 
the  depth'  21  feet  at  mean  low  water. 

These  late  improvements  have  been  of  material  benefit  to  commerce, 
especially  to  that  coming  out  of  the  Baritan  River  from  the  Delaware 
and  Earitan  Canal.  The  parties  interested  in  this  latter  commerce 
now  claim  that  the  depth  in  the  South  Amboy  Channel  should  be 
increased  to  at  least  21  feet  at  mean  low  water. 

All  the  channels  are  subject  to  deterioration  by  dei>o8its,  the  South 
Amboy  Channel  to  a  less  degree  than  the  others.  Their  maintenance 
therefore  requires  that  frequent  dredging  should  be  done. 

Ko  complaint  has  been  made  by  mariners  during  the  year  that  the 
channels  have  not  furnished  adequate  accommodations  to  shipping, 
except  as  has  been  stated  in  regard  to  South  Amboy  Channel 

The  estimate  of  $95,000  recommended  for  the  fiscal  year  ending 
June  30, 1896,  will,  if  appropriated,  complete  the  project  of  1885,  and 
if  the  improvement  is  to  continue  thereafter  a  new  project  and  esti- 
mates will  be  required. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $19,641.33. 

This  work  is  in  tlie  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
eiitry.    Nearest  lii^ht-hoiise,  Princes  Bay.    Nearest  fort,  at  Sandy  Hook,  New  Jersey. 

Amounts  appropriated. 
Application. 


I>re<lgiiig  . 


D». 
Do. 
Do. 
Do. 
Do. 


Total  . 


Date.        I  A  moan  t. 


Mar.    3.1881  '  $50,000 

Au^.  2, 1882  .  50. 000 

July    5,1884  1  20,000 

A 11  jr.  5, 1886  j  37, 500 

Aii^.H,  1888!  25.000 

Si-pt  19, 1890  40, 000 

July  13, 1892  .  40, 000 


262,500 


Amount  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities..  $260,  952. 82 
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Money  statement, 

July  1, 1893,  balance  unexpended $21, 188. 51 

June  30, 18114,  amount  expended  during  fiscal  year 19, 641. 3S 

Jnly  1, 1894,  balance  unexpended 1,547.18 

{  Amount  (estimated)  required  for  completion  of  existing  project 95, 375. 00 

Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  95, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMEKCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
]ra<>tically  unchanged,  and  are  therefore  herein  repeated. 

The  following  statement  of  the  commerce  of  South  Amboy,  N.  J.,  and  of  Raritan 
Kiver  was  prepared  by  Hon.  D.  C.  Chase,  Mayor  of  South  Amboy,  N.  J.: 


Receipts  and  Shipments, 


Articles. 


Products  of  the  fore«t 

ProdDcts  of  quarriea  and  mines 

A  ninisl  products 

Agriculture 

Manufactures -^ 

Meclianical  and  miscellaneous. . 

Total 


Qnantity. 


Tan*. 
3J  SI 

3.030.0:3 

16.  »l 

.17.  «T 

417.  »39 


3,8l^fl 


Total  value,  $46,075,943. 


Vessels  arriving  and  departing. 


Class. 


Nnmber.    Ton».ge.  L^, 


Steamers 

Darks 

Brigs 

Schooners  

Sloo]m 

I'ropellers 

Barges  and  lighters  . 


ToUl. 


6.038 
40 

359.300 

8.800 

8,800 

248.280 

52. 210 

280, 6K2 

2,887.7M 

'     FeeL 

1       OtolS 

i       «       »• 
8       IC 
7      14 
5        7 

'1  !J 

40 

4,138 

1,002 

4,028 

45,838 

61.124 

3,845.866 

The  following  statement  of  the  commerce  of  Perth  Amboy,  N.  J.,  for  the  year  1889 
v/as  received  from  Mr.  James  Donnelly,  saperintendent  of  the  New  Jersey  division 
Iiehigh  Valley  Railroad  Company : 
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Lehigh  Valley  Railroad  tonnage  eaettvard  and  weatward  over  ihewharvea  for  the  year  1889: 

[Gross  tons.] 


Receivoa. 

Shippea 

Total. 

Coal 

Coal  piers. 

1,815.521 
3,058 

Coke -- 

Freight  wharvM. 

1, 818, 579 

Grain 

125. 743 
34,052 
87.796 

Steel  rails 

Pic  iron  ....' 

471 
86,104 
33,207 

106 

I  roll  ore ..... 

Lumber 

875 

Fertilizer 

Clay 

5.662 
7,732 

MidccllaneouB -  --   - 

5,867 

era'  Export  Oil  Company's  wharf. 

387, 705 
60,867 

VniUd  liefin 
Oil 

60,867 

Grand  total 

2, 267, 151 

I 

Number,  tonnage^  and  draft  of  veeaeU, 


Nnmber. 

Tonnage. 

Draft. 

Steam 

VesseiB  transporting  eoal. 

102 

848 

311 

4.821 

10 

181 

67 

1,288 

59 

500  to  3, 000 

50        1,200 

500        1,200 

100           400 

1,500        8,500 
600        1.200 
200           500 
200            300 

500        1,500 

Feet. 

SailiniF       

Barcea 

Boats - -  -- 

Ocean  steaniers  . 

Vessels  transporting  freight. 

19  to  23.6 

Sailine  vessela 

16        18 

Lighters 

6        13 

Canal  boata 

6 

Barks  and  sliipa. 

Company's  wharf. 

15        18 

E  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

{1)  Steam  tug  Talisman. — The  steam  tag  Talisman  was  sunk  in  Ged- 
ney  Channel  at  the  southern  entrance  to  New  York  Harbor,  September 
16, 1893,  by  being  run  into  by  the  steamer  Delaware.  The  length  of 
the  tug  was  88  feet,  beam  20.6  feet,  depth  9.9  feet,  and  net  tonnage  50 
tons. 

Sealed  proposals  for  the  removal  of  the  wreck  were  opened  Decem- 
ber 4, 1893,  and,  with  the  approval  of  the  Chief  of  Engineers,  the  work 
was  awarded  to  Townsend  &  Johnston,  at  &  cost  of  $850.  The  wreck 
was  successftilly  removed  by  May  10, 1894, 

{2)  U.  8.  Engineer  dredge  Flood  Roclc. — The  U.  S.  Engineer  dredge 
Flood  EocJc^  while  at  work  on  reef  off  Sunken  Meadow,  East  Biver^ 
ENG94 50  .    ^^^.^ 
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w«6  run  into  and  sunk  on  December  23,  1803,  by  the  ferryboat  Wie- 
hawken. 

Sealed  proposals  for  the  removal  of  the  wreck  were  opened  January 
31,  1894,  and  contract  was  entered  into  March  8,  i894,  with  John 
Austin,  of  Philadelphia,  Pa.,  for  raisini^  and  removing  the  wreck  of 
tlie  dredge  Flood  Rock  for  84,270.  This  contract  expired  May  1,  but, 
with  the  approval  of  the  Chief  of  Engineers,  it  was  extended  to  May 
31,  to  June  30,  and  again  to  July  30. 

(o')  Barge  Milton. — The  barge  Milton^  with  a  cargo  of  coal,  was 
wrecked  on  the  north  side  of  reef  off  Sunken  Meadow,  Ilell  Gate, 
East  Kiver,  New  York,  on  November  20, 1893.  The  cargo  was  removed 
by  the  owners,  and  several  unsuccessful  attempts  were  made  to  raise 
the  vessel.  On  January  20, 1894,  the  barge  slipped  off  into  deep  watei 
adjacent  to  the  reef.  Two  of  her  masts  had  been  removed  before  she 
disappeared,  and  the  remaining  mast  was  broken  off  immediately  above 
the  deck  by  a  charge  of  dynamite.  The  wreck  lies  in  85  feet  of  water, 
with  no  feet  of  water  over  her  deck.  During  the  coming  treason  an 
attempt  will  be  made  to  destroy  the  hull  of  the  vessel,  to  prevent  irreg- 
ularities of  the  currents. 

The  total  amount  expended  during  the  year  upon  removal  of  wrecks 
is  J939.39. 

Abstract  of  propomh  for  removal  of' wreck  of  U,  S.  etisam  dredge  Flood  Bock,  in  East 
Jiiver,  S'cw  I'orAr,  receired  in  response  to  advertieemeni  dated  January  ;?,  1894,  and 
opened  January  31,  1S94,  hy  Lieut,  Col.  C  X.  Gillespief  Corps  of  Engineers. 


No, 


)  and  address  of  bidder. 


John  Austin,  710  Walnut  street,  Phila- 
delphia, Pa. 
William    Da   Bols,   642   Mercy   avenue, 
I      Brooklyn.  N.  Y. 

,  ChftpTnaii  Derrick  and  Wpecking  Co.,  70 
South  Htroet. 


Price  bid— 


For  pur- 
chase and 
removal 

of 
dredge. 


For  rais- 
ing of 
dredeeand 
towing  to 
designated 
spot. 


1 


$4,270 


f  1,000 


Remarka. 


Lowest     bid      for      raising 

dredge. 
Bid   moch    below   -ralne  of 

dredge. 


£  14. 

modification  of  harbor  lines  on  west  bank  of  harlem  river, 
near  washington  bridge,  new  york. 

City  op  Few  York, 
Department  of  Public  Parks, 

49  AND  51  Chambers  Street, 
Commissioners'  Offiee^  July  11  j  1693. 
Sir  :  By  cliapter  102  of  the  laws  of  1893  of  the  State  of  New  York, 
authority  was  given  to  the  city  of  New  York  to  constinict  a  speedway 
aloii^  the  westerly  bank  of  the  Harlem  River  northerly  of  One  hon- 
dred  and  fifty-fifth  street. 

The  department  of  public  parks  of  the  city  of  New  York,  now  having 
the  matter  in  charge  and  acting  for  the  city  of  New  York,  has  cattse4l 
elaborate  and  minute  surveys  to  be  made  of  the  premises  by  its  engi- 
neers, and  from  which  surveys  it  is  clearly  shown,  and  it  seems  advisable 


Digitized  by  V^OOQ IC 


APPENDIX   E REPORT   OF   LIEUT.  COL.  GILLESPIE.  787 

for  all  interestts,  that  before  the  work  of  constructing  the  speedway 
shall  be  actually  commenced  that  slight  modilications  should  first  be 
made  in  the  bulkhead  lines  of  the  Harlem  Biver  between  points  some 
500  feet  southerly  of  High  bridge  and  those  at  a  similar  distance  north- 
erly of  Washington  bridge,  as  established  by  the  Harbor  Line  Board 
October  18, 1890,  and  subsequently  approved  by  the  Secretary  of  War.* 
Having  this  matter  under  consideration,  the  park  board,  by  resolu- 
tions adopted  July  C,  1893,  approved  the  report  of  its  engineer,  and 
designated  the  undersigned  as  its  committee  to  present  to  you  the 
subject-matter  of  modifying  the  location  of  the  bulkhead  lines  on  the 
Harlem  Biver  between  the  points  above  named,  with  the  request  that 
you  will  cause  directions  to  be  given  to  the  Harbor  Line  Board  to  recon- 
sider their  former  action  so  far  as  relates  to  thcbulkheiid  lines  of  the 
Harlem  Biver  between  the  points  named,  and  that  the  Board  of  Engi- 
neers be  authorized  to  give  the  park  board  a  hearing,  and  request  it  to 
report  their  findings  to  you  at  as  early  a  day  as  may  be  convenient. 
We  have  the  honor  to  be,  Sir,  yours,  respectfully, 

Paul  Dana, 


Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


George  C.  Clausen, 


[So<;ontl  imlorscmcDt.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

July  13,  1893. 
Bespectfully  referred  to  the  Harbor  Line  Board  for  New  York  Har- 
bor and  its  adjacent  waters  for  report. 

The  Board  will  give  the  commissioners  of  public  parks  of  New  York 
City  a  hearing  on  the  subject  of  this  petition. 

Thos.  Lincoln  Casey, 

Brig,  Oen,,  Chief  of  Engineers. 

[Third  indorsement.] 

The  New  York  Harbor  Line  Board, 

New  York  City,  July  27, 1893. 
Bespectfully  returned  io  the  Chief  of  Engineers,  inviting  attention 
to  the  accompanying  report  of  the  Board  of  this  date. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  IS,  A., 

President  of  the  Board, 


report  op  board  of  engineers. 

Harbor  Line  Board, 

yew  York  City,  Jnly  27,  1893. 
General:  In  accordance  with  instructions  conveyed  in  your  indorse- 
ment of  the  13th  instant  ux)on  the  application  of  the  department  of 
public  parks  of  IS'ew  York  City  for  a  modification  of  the  harbor  lines 
on  the  west  bank  of  the  Harlem  River  noi*th  of  One  hundred  and  fifty- 


•  See  Annual  Report  Chief  of  Engineers,  1891,  p.  958. 
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fifth  street,  the  New  York  Harbor  Line  Board  has  given  a  hearing  to 
a  committee  consisting  of  Messrs.  Paul  Dana  aTid  George  C.  Clausen, 
who  fully  explained  the  wishes  of  their  department.  A  stenographic 
record*  of  this  hearing  accompanies  this  report,  together  with  two 
maps*  presented  in  explanation  of  tbe  application. 

The  Board  appreciates  the  importance  of  a  public  line  of  travel  con- 
necting the  streets  of  the  city  at  the  proposed  point  of  startmg  with 
the  district  near  Kings  bridge.  The  city  authorities  urge  also  tbe 
advantages  of  a  public  driveway  where  no  cross  streets  will  interfere 
with  high  speed,  and  where  the  natural  beauties  of  the  surroundings 
will  add  to  the  attractions  of  a  pleasure  resort  open  to  all.  They  alio 
urged  that  the  diminution  of  the  proposed  general  width  of  the  road- 
way at  the  Washington  bridge  from  100  feet  to  40  feet  would  be  dan- 
gerous to  vehicles  driven  rapidly.  The  Board  can  not,  however,  fail 
to  recognize  that  these  advantages  should  not  be  obtained  by  seriously 
interfering  with  a  greater  public  interest,  the  free  navigatiou  of  the 
Harlem.  One  important  object  of  the  improvement  of  this  river  now 
in  progress  is  to  relieve  the  congested  channel  around  the  southern 
})()rtion  of  the  city  from  the  transit  of  canal  boats  en  route  from  the 
upper  Hudson  to  Long  Island  Sound.  The  public  journals  of  late  have 
contained  vigorous  complaints  against  the  passage  of  these  tows  as 
interfering  with  ferryboats  and  other  vessels  and  endangering  life  in 
this  crowded  waterway.  The  general  width  of  the  navigable  channel 
of  the  Harlem  has  been  fixed  at  400  feet,  but  at  a  part  of  the  locality 
in  question  this  width  has  been  reduced  already  to  375  feet  to  avoid 
interference  with  vested  rights  on  the  east  bank.  This  change  in  the 
project  was  advised  unwillingly,  as  appears  from  the  rei>ort  of  the 
Board  of  Engineers  dated  August  3, 1880,  which  contains  the  following 
language: 

Tlie  Board  in  its  report  dated  Jane  2,  1886,  declined  to  recommend  tbe  narrowing 
of  the  channel  in  the  Harlem  River  opposite  th^  Ogden  estate  to  350  feet  or  to  move 
the  400-foot  channel  50  feet  to  the  westward,  as  the  first  project  would  iindnly  nar- 
row the  channel  and  the  second  would  materially  increase  the  expense  of  the  work. 

While  any  diminution  in  width  is  nndesirable,  should  it  be  considered  advisable 
to  modify  the  original  plan  for  the  purpose  of  avoiding  tedious  litigation  and  hasten- 
ing the  commencement  of  the  work,  and  since  a  more  favorable  landing  place  would 
be  obtained,  it  can  be  done. 

The  reduction  in  width  at  this  point  to  375  feet  will  not  offer  any  serious  incon- 
venience, as  the  formation  of  the  western  bank  will  not  admit  the  construction  of 
wharves  and  landing  places.  The  eastern  side  only  can  be  encumbered  with  vessels 
discharging  cargo. 

In  studying  the  project  now  before  us,  which  has  the  approval  of  the 
city  authorities  and  is  therefore  entitled  to  much  weight,  the  Board 
has  endeavored  to  reconcile  as  far  as  possible  the  two  conflicting 
interests. 

Tbe  projected  speedway  is  planned  to  have  a  width  of  100  feet 
between  curbs,  with  side  promenades  each  25  feet  in  width.  At  two 
points  only  in  the  total  distance  of  about  2^  miles  do  obstacles  esdat 
which  cause  a  change  in  the  established  harbor  lines  to  be  desirable. 
These  points  are  situated  at  High  bridge  and  at  Washington  bridge. 

At  High  bridge  the  space  between  piers  is  70  feet,  and  as  the  drive- 
way crosses  its  line  at  a  small  angle  the  carriage  space  is  practically 
reduced  to  about  67  feet,  while  the  promenade  on  the  river  side  is  wholly 
cut  off.    In  the  opinion  of  the  Board,  an  iron  footway  about  12  feet  in 


» Omitted. 
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width  carried  around  tlie  river  side  of  the  outer  pier  would  meet  all 
needs;  but  if  the  city  authorities  are  not  satisfied  with  this  arrange- 
ment of  the  difficulty  the  bridge  pier  obstructing  the  carriageway  may 
be  replaced  by  an  iron  truss  covering  two  spans  and  affording  the  full 
width  desired.  At  this  locality,  therefore,  the  Board  can  not  recom- 
mend any  change  iu  the  established  harbor  lines. 

At  Washington  bridge  the  difficulty  is  more  serious.  The  abutment 
unfortunately  stands  in  the  middle  of  the  projected  carriageway,  leav- 
ing a  minimum  space  between  it  and  the  established  bulkhead  line  of 
only  about  41  feet.  The  application  is  to  shift  the  bulkhead  line  at 
this  place  about  58  feet  toward  the  channel.  But  as  the  width  here 
has  already  been  reduced  from  400  feet  to  375  feet,  as  noted  above,  this 
would  leave  a  width  of  channel  of  only  about317  feet,  which  is  a  reduc- 
tion greater  than  the  Board  thinks  advisable,  since  the  east  bank  is  suit- 
able to  and  will  be  used  for  commercial  purposes  involving  the  lying  of 
vessels  along  the  bulkhead,  thus  further  reducing  the  waterway. 

The  Board  regards  any  encroachment  on  the  channel  as  injurious  and 
as  likely  in  the  future  to  give  rise  to  well-grounded  complaints  from 
the  shipping  interests. 

In  view  of  the  need  of  an  ample  highway,  the  Board,  however,  recom- 
mends that  an  additional  width  of  about  21  feet  be  given  by  modifying 
the  established  harbor  line  as  explained  below  and  as  shown  on  the 
accompanying  map.*  This  plan  involves  an  interruption  to  the  prom- 
enJwle  on  the  river  side  in  the  vicinity  of  the  abutment,  which  may  be 
obviated  either  by  an  iron  foot  bridge  on  the  water  side  leaving  a  clear 
headway  of  24  feet,  or  by  two  iron  footbridges  crossing  to  the  west 
promenade  at  suitable  distances  before  reaching  and  after  leaving 
Washington  bridge.  Similar  bridges  are  now  used  at  several  street 
crossings  of  the  New  York  Central  Railroad  north  of  the  Forty-second 
street  station. 

This  plan  is  regarded  as  a  compromise  not  wholly  satisfactory,  and  the 
difficulty  can  better  be  met  by  the  purchase  by  the  city  of  a  space  on 
the  east  bank  identical  with  that  called  for  by  the  desired  extension 
of  the  bulkhead  line  on  the  west  bank  and  the  shifting  of  the  estab- 
lished bulkhead  lines  on  both  banks  to  the  eastward,  preserving  the  full 
width  of  channel  (375  feet)  between  them,  as  now  determined.  This 
alternative  plan  the  Board  prefers,  if  satisfactory  to  the  city  authorities. 

Tlie  modification  of  the  harbor  lines  suggested  above  may  be  pre- 
cisely defined  as  follows: 

Beginning  at  a  i)oint  A  on  the  harbor  line  on  the  west  bank  of  the 
Harlem  River  established  by  the  Secretary  of  War  October  18, 1890, 
721  feet  south  of  the  center  line  of  the  western  abutment  of  Washing- 
ton bridge,  the  recommended  line  runs  thence  northerly  in  a  sraight 
course  a  distance  of  1,630  feet  to  a  point  B  in  the  said  harbor  line  889 
feet  north  of  the  center  line  of  said  western  abutment. 

The  coordinates  of  the  point  A  are  north  6180.03  and  east  741.48, 
and  those  of  point  B  are  north  7806.61  and  east  708.37;  the  origin  of 
coordinates  being  the  southeast  corner  of  Tenth  avenue  at  its  intersec- 
tion with  One  hundred.a'nd  fifty-fifbh  street,  New  York  City. 

The  modified  line  so  drawn  will  pass  to  the  eastward  of  the  eastern 
face  of  the  western  abutment  of  Washington  bridge  a  distance  of  62 
feet  approximately  and  eastward  of  the  established  harbor  line  at  that 
point  a  distance  of  21  feet.    Such  a  line  gives  all  the  extension  of  the 

*  Omitted. 

Digitized  by  VjOOQ  IC 


790    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

barbor  line  at  that  point  which  the  Board  thinks  can  be  granted  con- 
sistently with  a  due  regard  to  the  "preservation  and  prot^tion  of  the 
navigable  waters"  of  the  Harlem  Eiver. 
Kesi)ectfully  sabmitted: 

Henry  L.  Abbot, 

Colonel  of  Engineers j 

Bvt.  Brig,  Gen.^  U,  S,  A. 

O.  B.  GOMSTOCK, 

Colonel  of  Engineers^ 

Bvt.  Brig.  Gen.,  U.  8.  A. 
Henry  M.  Robert, 

lAeuti  Col.  Corps  of  Engineers. 
G.  L.  Gillespie, 

Lieut.  CoLj  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

[First  iiulorsemcut.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  23^  1893. 

Kespectfully  returned  to  the  Secretary  of  War,  with  reeomnieiidation 
that  the  modification  of  the  established  harbor  line  for  the  Harlem 
River  at  "Washington  bridge,^  as  explained  in  the  within  reiK>rt  and 
delineated  on  the  accompanying  drawing,  be  approved,  and  that  the 
Secretary  place  his  approval  both  upon  this  report  and  upon  the 
drawing. 

Thos.  Lincoln  Casey, 

Brig.  Gen.j  Chief  of  Engineers. 

[Seoond  indorBement.J 

War  Department,  October  2^  1893. 
The  within  report  of  the  l^ew  York  Harbor  Line  Board  is  approved 
as  recommeuded  by  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 

Secretary  of  War. 


E  15. 

establishment  of  harbor  lines  along  WESTCHESTER  CREEK,  NEV/ 

YORK, 

Kew  York,  June  12, 1894. 
Sir  :  I  respectfully  request  that  a  dock  or  harbor  line  be  established 
along  Westchester  Creek,  Westchester  County,  New  York.    Several 
bulkhead  docks  are  already  built. 
Yours, 

Alex.  J.  Howell. 
Hon.  Secretary  of  War. 


Digitized  by  VjOOQ  IC 


APPENDIX   E REPORT   OF   LIEtfT.  €OL.  GILLESPIE.  791 

REPORT   of' LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS   OF  ENGINEERS. 

Engineer  Office,  U.  S.  Army, 

Xei€  Yorlj  N.  Y.,  June  23, 1894. 

General  :  "Referring  to  second  indorsement,  office  Chief  of  Engineers, 
June  14, 1894,  I  have  the  honor  to  say  that,  in  my  opinion,  liarbor  lines 
should  be  established  along  Westchester  Creek. 

The  width  of  the  stream  at  the  entrance  to  the  estuary,  estimated 
between  the  high-water  lines  of  the  two  banks,  is  550  feet,  and  at  the 
head  of  navigation  100  feet. 

These  widths  are  already  small,  and  can  not  be  diminished  by  arti- 
ficial structures  without  endangering  the  future  commercial  importance 
of  the  creek. 

At  present  navigation  is  carried  on  chietly  at  high  water,  as  the 
average  depth  in  the  channel  is  4  to  5  feet  only,  the  range  of  tides 
being  7  feet  approximately.  There  are  few  wharves  upon  the  stream, 
and  none  project  beyond  the  low-water  line. 

It  is  not  practicable  to  describe  by  precise  courses  and  distances  the 
harbor  lines  herein  recommended  for  adoption,  as  there  are  no  improve- 
ments, built  of  permanent  materials,  along  the  banks  to  which  the  dif- 
ferent points  of  the  lines  may  be  referred  by  coordinates. 

It  is  therefore  deemed  preferable  to  locate  them  by  the  higffwater 
and  low- water  marks  represented  uiK)nthe  latest  chart  of  Westchester 
Creek,  prepared  from  the  survey  of  May-June,  1891,  to  which  reference 
is  made  in  the  Annual  Keport  of  the  Chief  of  Engineers,  1891,  part  1, 
p.  955,  and  to  show  upon  an  illustrative  map  the  exact  distani^es 
between  the  harbor  lines  of  the  two  banks  at  different  points  from  the 
estuary  to  the  head  of  navigation  at  Westchester. 

The  improvement  proposed  for  this  stream  in  1891  contemplated  a 
channel  width  of  100  feet  across  the  estuary  ;  thence  80  feet  width  to  a 
point  1,000  feet  above  Scriven's  Wharf ;  and  thence  60  feet  width  to  the 
head  of  navigation.  ( Annual  Report  Chief  of  Engineers,  1891,  part  1, 
p.  956.) 

I  have  the  honor  to  recommend  that  the  bulkhead  line  of  each  bank 
be  located  generally  along  the  high-water  line,  and  be  given  such 
directions  as  will  avoid  undue  sinuosities,  and  that  the  pierhead  line  of 
each  bank  follow  the  adjacent  low-water  line  in  such  manner  that  the 
width  between  the  opposite  bulkheads  shall  diminish  uniformly  from  500 
feet  at  the  entrance  to  100  feet  at  Westchester. 

The  exact  relations  between  the  two  sets  of  lines  at  every  point 
berween  the  estuary  entrance  and  the  head  of  navigation  are  clearly 
delineated  upon  an  accompanying  tracing,*  whicli  is  is  a  copy  of  the 
chart  prepared  from  the  survey  of  1891. 

The  proposed  lines  have  been  exhibited  to  as  many  parties  in  inter- 
est along  the  river  as  could  be  reached,  and  no  opposition  to  tlieir 
establislnnent  lias  been  expressed. 

Very  respectfully,  your  obedient  servant, 

G.   L.   GiLLKSPlE, 

fAent,  Col..  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineers,  U.  S.  A. 


'  Omitted. 
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[PirBt  indoraeinBDt.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  28,  1894. 

Eespectfnlly  submitted  to  the  Secretary  of  War. 

The  establishment  of  harbor  lines  along  Westchester  Creek  having 
been  requested,  the  subject  has  been  given  careful  consideration  by 
Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  to  whose  report  herein 
attention  is  respectfully  invited. 

Col.  Gillespie  is  of  the  opinion  that  harbor  lines  should  be  estab- 
lished along  Westchester  Creek  from  the  estuary  at  East  Eiver  to  West- 
chester, N.  Y.,  and  he  accordingly,  submits  the  accompanying  drawing* 
on  which  are  delineated  the  pier-head  and  bulkhead  lines,  the  estab- 
lishment of  which  is  considered  essential. 

I  recommend  that  these  lines  be  approved,  and  that  the  Secretary 
place  his  approval  both  upon  this  report  and  u{K)n  the  drawing. 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Engineers, 

[Second  indorsement.] 

^  War  Department,  June  29,  1894, 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 

Secretary  of  War. 

*  Omitted. 
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APPENDIX  F. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  PART  OF 
LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN  NORTH- 
EASTERN NEW  JERSEY. 


REPORT  OF  CAPT.  THOMAS  L,  CASEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Snmpawanus  Inlet,  New  York. 

2.  Caiiarsie  Bay,  New  York. 

3.  Sheepshead  Bay,  New  York. 

4.  Arthur  Kill,  Nffw  York  and  New  Jer- 

sey. 

5.  Channel  between  Staten   Island  and 

New  Jersey. 

6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rabway  River,  New  Jersey. 

9.  Raritan  River,  New  Jersey. 


10.  Sonth  River,  New  Jersey. 

11.  Key  port  Harbor,  New  Jersey. 

12.  Mattawan  Creek,  New  Jersey. 

13.  Shoal  Harbor  and  Comptou  Creek, 

New  Jersey. 

14.  Shrewsbury  Kiver,  New  Jersey. 

15.  Manasquan  (Squan)  River,  New  Jer- 

sey. 

16.  Removing  sunken    vessels    or  craft 

obstructing  or  endangering  navi- 
gation. 


HARBOR    LINES. 

17.  Shrewsbury  River,  New  Jersey. 


Engineer  Office,  U.  S.  Army, 

New  York,  July  P,  1894. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1894. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas.  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

^      793  T 
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F  I. 

IMPROVEMENT  OF  SUMPAWANUS  INLET.  NEW  YORK. 

Sumpawanus  Inlet,  known  in  the  neighborboocl  and  on  the  Coast 
Snrvey  charts  as  Sumpawams  Creek,  is  a  small  creek  on  the  south  side 
of  Long  Island,  emptying  Into  the  Great  South  Bay.  It  lies  about  36 
miles  east  of  New  York  City,  15  miles  east  of  the  western  end  of  Great 
South  Bay,  and  nearly  twice  as  far  from  its  eastern  end. 

The  project  of  improvement  provides  for  dredging  a  channel  150 
i'cet  wide  and  5  feet  (leep  at  mean  low  water  from  the  5-tbot  curve  iu 
tlie  bay  to  the  steamboat  dock  at  the  mouth  of  the  creek,  a  distance  of 
about  *1,5()0  feet,  and  thence  5  feet  deep  and  100  feet  wide  up  the  iulet 
to  the  town  of  Babylon,  a  distance  of  about  3,500  feet  farther.  The 
estimated  cost  of  making  this  improvement  is  $23,115. 

Of.  this  amount  $7,000  has  been  appropriated,  the  last  allotment  being 
included  in  the  act  of  Augnst  2, 1882.  With  this  sum  the  channel  was 
given  a  width  of  75  feet,  and  mean  low  water  depth  of  5  feet  from  the 
steamboat  wharf  to  a  point  750  feet  below,  besides  two  cuts,  each  25 
feet  wide,  alongside  the  wharf.  The  improvement  has,  however,  not 
been  x)ermanent,  as  shown  by  an  examination  made  in  1886. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  think  that  the  work  is 
more  a  nu\tter  of  local  than  public  interest. 

This  work  is  in  the  conection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fire  Island  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  iiscal  year 
ending  June  30,  1894,  was  $87,849,487.58. 

AMOUNTS   APPROPRIATED. 

By  act  of— 

March  3,  1881 « 45,000 

August  2,  1882 2,000 

Total 7,000 

Amount  expended 7,000 

Money  sUttement. 

f  Amount  (estimated)  required  for  completion  of  existing  project $16, 115  OO 

I  Amount  that  can  be  profitably  expended  in  iiscal  year  ending  J  une  30, 1896    10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Snmpawanus  Inlet,  New  York, 
durin;;:  the  year  ending  December  31,  1893,  were  kindly  furnished  by  Hon.  James  B. 
Cooper,  justice  of  the  peace,  Babylon,  L.  I. 


Article*. 

Amount. 

Value. 

V«aMto. 

Number. 

Average    Avera;:* 
draft.       tonnage. 

Oysters  and  clams 

Tom.     1 

140  > 

330  : 

800  : 

80 

$28,000 

46  200 

22,000 

7,  MO 

Steam.... 
«ftll 

2 
310 

Feet.     ,     Tmt*. 

Fish 

Biiildiiitr  nuiterial 

^iHcellaneoiiA 

Total 

1,350 ; 

103.700 

312 

1 

This  table  shows  a  decrease  of  70  tons  when  compared  wifh  that  given  for  calen- 
dar year  1892. 
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F2. 
IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  G  feet  deep  at 
mean  low  water,  and  100  to  150  feet  wide,  extending  from  the  shore  at 
Canarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
of  abont  3,500  feet.  It  was  thought  that  the  channel  might  be  main- 
tained by  the  construction  of  two  pile  dikes,  forming  a  tidal  reservoir. 
The  estimated  cost  under  this  project  was  $88,000.  A  history  of  the 
work  in  considerable  detail  is  given  in  the  Annual  Keiwrt  of  the  Chief 
of  Engineers  for  1887,  Part  I,  p.  G37. 

The  total  amount  expended  on  this  improvement  to  June  30, 1803,  was 
$48,535.88,  with  which  two  pile  dikes  had  been  built  and  maintained  on 
the  north  and  south  sides  of  the  channel  at  its  entrance  into  Jamaica 
Bay  1,058  and  820  feet  long,  respectively,  and  the  channel  dredged  to  a 
depth  of  6  feet  at  mean  low  water  and  width  of  about  125  feet  from 
Canarsie  Landing  to  the  deep  water  of  the  bay.  In  addition  to  this 
several  other  improvements  not  contemplated  in  the  main  project,  but 
which  added  materially  to  the  facility  of  navigation  or  to  the  mainte- 
nance of  the  channel,  had  been  executed,  viz,  the  excavation  of  a  cut 
100  feet  long  and  50  feet  wide,  with  a  depth  of  0  feet,  on  the  east  side 
of  the  steamboat  landing  at  Canarsie,  and  a  cut  at  the  end  of  the  wharf 
at  Canarsie  Landing  extending  through  to  the  southwest  to  connect 
with  the  southwest  channel,  the  latter  for  the  purpose  of  promoting 
tidal  circulation.  The  tidal  currents  are  due  to  a  mean  rise  and  fall  of 
4.7  feet.  ^ 

Dredgiiig  under  contract  dated  April  15, 1893,  with  J.  H.  Fenner,  of 
Jersey  City,  N.  J.,  as  detailed  in  iny  Annual  Beport  for  1803,  p.  1101, 
was  begun  May  23,  1893,  and  at  tl^ie  close  of  that  fiscal  year  7,867 
cubic  yards  of  material  had  been  removed.  This  contract  was  con- 
cluded July  12,  1893,  with  a  total  removal  of  10,800  cubic  yards  of 
material,  2,805  cubic  yards  of  which  was  dredged  from  the  main  chan- 
nel, and  7,995  cubic  yards  from  the  west  channel,  at  21  cents  and  40 
cents  per  cubic  yard,  resi)ectivcly. 

Under  this  contract  the  main  channel  alongside  and  in  front  of 
Canarsie  Landing  attained  a  mean  low- water  depth  of  C  feet  and  width 
of  70  feet  for  a  distance  of  440  feet,  and  the  west  channel  was  given  a 
mean  low- water  depth  of  4  feet,  with  widths  of  from  20  to  70  feet,  for  a 
distance  of  1,317  feet.-  Slight  necessary  repairs  were  made  to  the  east 
dike  in  December,  1893. 

The  expenditures  during  the  fiscal  year  amounted  to  $4,462.02,  as 
follows : 

DredjQjing  under  contract $3,  871 .  20 

Kepairin;;  dike 143. 23 

luspeftion^ 40.  CO 

Drafting 150.  CO 

Administration - 257.59 

Total 4,462.02 

Canarsie  Landing  besides  being  the  terminus  of  the  Brooklyn,  liocka- 
way  Beach  and  Jamaica  Bay  Eailroad,  from  which  imssengers  are  trans- 
shipped  by  steamer  to  Bockaway  Beach,  has  a  large  fishiitg  industry. 

It  is  thought  that  $10,000  will  suffice  to  complete  tlie  present  scheme 
of  improvement,  but  other  amounts  will  have  to  be  appropriated  trom 
time  to  time  in  order  to  maintain  the  channels.  .    r\r^nif> 
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This  w<»rk  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    NeareJit  light-house,  Fort  Tompkins  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  daring  the  fiscal  year 
ending  June  30,  1894,  was  $87,849,487.58. 

AMOUNTS   APPROPRIATKD.' 

By  act  of— 

June  14,  1880 $10,000.00 

March  3,  1881 5,000.00 

AngU8t2,  1882 3,000.00 

July  5, 1884 .' 5,000,00 

Augusto,  1886 10,000.00 

August  11,  1888 10,000.60 

September  19,  1890 5,000.00 

July  13,  1892 5,000.00 

Total 53,000.00 

Amount  expended , 52,997.90 

Money  statetnent 

July  1,  1893,  balance  unexpended $4, 4W.  12 

J  une  30,  1894,  amount  expended  during  fiscal  year 4,  iG2. 02 

J  uly  1,  1894,  balance  unexpended 2. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

AmouutthatcanbeprofitabljUcxpendedin  fiscal  year  endmg  J  une  30, 1896  8, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Canarsie  Bay,  New  York,  dur- 
ing the  year  ending  December  31,  1893,  were  furnished  by  Mr.  William  Warner, 
superintendent  of  the  Brooklyn,  Jamaica  Bay  and  Rockaway  Beach  Railroa4l: 


Articles. 

Amoant. 

Value. 

Vesaela. 

Number.  ^™S?« 

ATcn*8 

tODDAr- 

Fiuh 

Tons. 
3,010 
5,&00 
43,000 
18.000 

$215,000 
16,000 
43,000 
36,500 

Steam  .... 

Sail 

Yachts  . . . 

1      reet. 

6  1              5i 

75  1              d 

100  I          al 

Tmu. 

Coal 

1€ 

Fertili  zero 

4 

OTAterfi  find  clftma                      .... 

Total 

69,  510 

310,500 

181  ' 

^ 

>                  h 

The  above  table  shows  an  increase  of  2,000  tons  over  that  reported  for  year  1892. 


F3. 

IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tid<^l  bay  about  2  miles  long, 
lying  inside  Coney  Island,  New  York,  and  extending  easterly  from  the 
village  of  Gravesend  to  Kockaway  Inlet,  into  which  it  empties.  Its 
width  varies  from  100  to  1,000  feet,  and  its  depths  from  0  to  10  feet 
at  mean  low  water.  The  natural  entrance  Is  subject  to  progressive 
changes  of  position,  due  to  the  action  of  the  waves  on  the  sandy 
beaches. 
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The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel  100  feet  wide  and  6  feet  deep,  mean  low  water,  was  modified 
in  February,  1889,  the  modified  project  contemplating  a  channel  5,350 
feet  long,  00  feet  wide,  and  5^  feet  deep,  mean  low  water,  from  the  town 
of  Slieepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Out,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing  at  that 
point.  This  channel,  which  was  completed  December  6, 1889,  seems  to 
have  maintained  itself  in  a  very  satisfactory  manner. 

The  amonnt  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1893,  was  $23,943.45. 

With  this  amount  a  channel  had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
6 J  feet  deep,  at  mean  low  water,  for  a  distance  of  3,400  feet  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first- mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained 
itself,  having  contra<;ted  to  a  width  of  60  feet  with  an  average  depth 
of  5^  feet  mean  low  water. 

Sheepshead  Bay  is  a  harbor  of  minor  importance,  and  must  so  con- 
tinue until  the  entrance  can  be  improved  by  an  expensive  system  of 
jetties.  At  present  it  is  for  the  most  part  used  as  a  haven  for  small 
oyster  and  clam  boats  and  for  a  large  fleet  of  pleasure  boats  in  the 
summer  season.  The  utility  of  future  appropriations  must  be  judged 
of,  therefore,  by  these  facts. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1894,  amount  to 
$24.50  for  office  expenses. 

Thi8  work  is  in  the  collection  district  of  New  York^  which  is  the  nearest  port  of 
entry;  nearest  light-house,  Fort  Tompkins  Light:  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  coHected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30, 1894,  is  $87,849,487.58. 

Original  estimate  (1879) •. $100,000 

Revised  estimate  (1882; 34.200 

▲MOUNTS  APPROPRIATED. 

By  act  of— 

June  14,  1880 $3,000.00 

March  3, 1881 5,000.00 

August  2, 1882 3,000.00 

July  5, 1884 5,000.00 

August  5, 1886 5,000.00 

August  11, 1888 5,000.60 

Total 26,000.00 

Amount  expended 25, 967. 95 

Money  statement. 

July  1, 1893,  balance  unexpended $56. 55 

June  30, 1894,  amount  expended  during  fiscal  year 24. 50 

July  1, 1894,  balance  unexpended 32. 05 

July  1, 1894,  outstanding  liabilities 29. 68 

July  1, 1894,  balance  available 2.37 

Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JERSEY. 

A  history  of  this  improveineut,  which  originated  by  si>ecial  resolu- 
tion of  tlie  Committee  of  Commerce  in  the  Senate,  is  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  1,  p.  819,  aud 
a  further  statement  of  the  condemnation  proceedings  necessary  for  the 
acquirement  of  the  land  forming  Steep  Point  is  given  in  my  Annual 
Keport  for  1890,  p.  843.  The  approved  project  provides  for  the  removal 
of  this  point  of  land  by  successive  parallel  cuts  to  the  regular  channel 
depth,  with  the  object  of  rectifying  the  current  near  the  Baltimore  aud 
Ohio  liailroad  bridge.    It  is  estimated  to  cost  $26,<500. 

Up  to  June  30, 1893,  $2I,090,74  had  been  expended  in  acquiring  the 
laud  and  in  dredging  off  about  1^  acres  of  the  point,  increasing  the 
width  of  the  channel  by  225  feet,  and  resulting,  as  observation  shows, 
in  directing  the  currents  more  nearly  i)erpendicular  to  the  bridge.  The 
total  width  of  the  channel  at  this  point  is  now  725  feet,  with  a  minimum 
depth  of  13  feet  at  mean  low  water. 

The  balance  of  funds  i>ertaining  to  this  improvement  were  insuffi- 
cient to  pennit  the  continuance  of  active  operations  during  the  present 
fiscal  year  and  no  work  has  therefore  been  attempted.  The  expendi- 
tures during  the  fiscal  year  amount  to  $380  for  office  expenses. 

The  balance  of  the  estimate  ($4,500)  can  be  profitably  expended  in 
completing  the  work. 

This  work  is  in  tho  collection  district  of  Now  York,  "wLich  is  the  uearost  port  of 
entry;  nearest  light-honse,  Bergeu  Point  Light;  nearest  fort,  Fort  Tompkins. 

Amount  of  revenno  collected  at  tho  port  of  New  York  during  the  fiscal  yeareu<liiig 
June  30,  1894,  is  $87,849,487.58. 

AMOUNTS   APPIJOPKIATEP. 

By  act  of — 

August  11,1888 $10,000.00 

September  19, 1890 " 7,000.00 

July  13, 1892 5,000.00 

Totjil 22,000.00 

Amount  exi)ended 21, 470. 74 

Money  statement. 

July  1,  1893,  balance  unexpended $909.26 

Juno  30, 1894,  amount  expended  during  iiscal  year 880. 00 

July  1, 1894,  balance  unexpended 529. 26 

Amount  available  for  fiscal  year  ending  June  80, 1895 529. 26 

Amount  (estimated)  required  for  completion  of  oxistiDg  project 4,500.00 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  90, 1896      4, 500.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  tho  commerce  of  Arthur  Kill,  New  York  and 
NeAv  Jersey,  during  tho  year  ending  December  31,  1893,  were  compiled  from  state- 
ments furnished  by  parties  making  shipments  over  this  waterway. 
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ArUcIes. 

Amoimt. 

Value.     1    Yowela. 

1 

Number. 

Average 
draft. 

Average 
tonnage. 

Coal 

Tong.      1                      1 
2,522,210     f9,5M,f»2     Steam  .... 

64,000       1,210,000     SaU 

32, 752       1, 072,  700     Barirea .... 

117,815             Rll   RJO      Tlafta. 

200 
1,002 
2,977 
6,873 

Feet. 
12 
14 
11 

Tone. 
550 

01l8 

303 

Iron  nnd  ores ...  ..............   . 

690 

Bnihling  material 

Miftc^llaii<^ia9 ,,. 

641,531 

18,008,200    

Total 

3,384,308 

81,630,135    

11,052 

ITio  above  table  shows  a  decrease  of  1,450,696  tons  when  compared  with  ainonut 
reported  for  year  1892.  This  decrease  is,  to  a  great  extent,  duo  to  the  failure  of 
shippers  to  lepjy  to  letters  requesting  this  information. 


F5. 

IMPROVEMENT    OF    CHANNEL     BETWEEN    STATEN    ISLAND    AND    NEW 

JERSEY. 

A  (lescriptioii  of  this  channel  and  a  complete  history  of  the  work 
done  toward  its  improvement  may  be  found  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1887,  Part  I,  p.  743. 

Thus  far  the  iniprovement  has  been  confined  to  that  jwrtion  of  the 
channel  (about  If  miles  long)  which  lies  to  the  east  of  Elizabethport, 
]N.  J.,  and  at  the  mouth  of  Newark  Bay.  This  originally  had  a  depth 
of  only  9J  feet  at  mean  low  water,  while  the  remainder,  lying  between 
the  shores  of  Staten  Island  and  !N^ew  Jersey,  had  a  depth  of  from  14  to 
40  feet  at  mean  low  water. 

The  present  project,  adopted  October  20,  1890,  contemplates  dredg- 
ing the  channel  to  a  uniform  depth  of  14  feet  at  mean  low  water  over 
the  entire  width  of  400  feet. 

The  amount  expended  on  this  improvement  to  June  30, 1893,  was 
$108,243.88,  and  the  total  amount  of  work  accomplished  consisted  in 
the  construction  of  a  short  dike  and  the  dredging  of  a  channel  through- 
out the  entire  extent  of  the  improvement,  13  feet  in  depth  at  mean  low 
water,  with  widths  varying  from  300  to  350  feet.  It  should  be  added, 
also,  that  for  3,000  feet  in  the  vicinity  of  the  bend  at  the  Stake  Light 
the  width  had  been  increased  to  400  feet,  with  low-water  depths  of 
from  13  to  14  feet. 

An  appropriation  of  $15,000  was  made  in  the  act  of  July  ]3, 1892.  A 
project  for  the  expenditure  of  this  appropriation  in  widening  and  deep- 
ening the  channel  at  such  points  as  prove  on  examination  to  be  most 
defident,  the  work  to  be  done  by  contract  after  advertisement  and 
award,  in  accordance  with  regulations,  was  ajiproved  July  26, 1892. 

Work  under  the  project  was  deferred  pending  a  survey  of  the  chan- 
nel in  the  vicinity  of  the  Comer  Stake  Light  to  determine  the  amount 
of  shoaling  that  had  taken  place  at  this  locality  since  dredging  was 
last  done.  This  survey  was  made  in  November,  1893,  and  showed  that 
the  improved  channel  with  widths  of  from  300  to  350  feet  and  depth  of 

13  feet  mean  low  water,  between  Shooters  Island  and  the  Corner  Stake 
liight,  had  contracted  in  places  to  a  width  of  about  200  feet;  and  that 
in  the  vicinity  of  the  bend  at  the  Stake  Light,  where  a  400- foot  width 
had  been  given  the  channel,  with  mean  low-water  depths  of  from  13  to 

14  feet,  the  width  corresponding  to  the  aforementioned  depths  was  only 
ahout  140  feet. 
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A  communication  to  the  Chief  of  EDgineers,  dated  March  17, 1894, 
recommeDding  that  the  work  of  improvement  under  the  above-mentioned 
project  be  performed  by  the  United  States  Dredging  Plant  while  tem- 
porarily thrown  out  of  service  on  the  Baritan  River,  by  reason  of  the 
new  method  of  breaking  up  the  rock  by  percussion  which  was  in  prog- 
ress there,  instead  of  by  contract,  as  the  method  most  economical  and 
advantageous  to  the  Government,  was  approved  March  20, 1894,  and 
work  will  be  begun  early  in  July,  when  it  is  expected  the  plant  will 
have  completed  the  season's  work  on  the  Earitan  Biver. 

The  expenditures  during  the  fiscal  year  amount  to  (1,727,  as  follows: 

Snr\'ev $257.50 

Drafting ^ 150.00 

Repairs  to  dredging  plant T79. 50 

Administration ^ 540. 00 


Total 1,727.00 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  li^ht-house,  Bergen  Point  Liffht;  nearest  fort,  Fort  Tompkins. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year  end- 
ing June  30,  1894,  $87,849,487.58. 

AMOUNTS  APPROPRIATKD. 


By  act  of— 

June  23,  1874  (diking) ...  $60, 000. 00 

August  14, 1876  (dredging)  10, 000. 00 

June  18,  1878 15,000.00 

June  14,  1880 29,000.00 

August  2,  1882 40,000.00 

July  5, 1884 10,000.00 

Augusts,  1886 15,000.00 


By  act  of— 

August  11, 1888 $15,000.00 

September  19,  1890 15. 000. 00 

July  13,  1892 15,000.00 

Total 214,000.00 

Amoun  t  ex]>ended 199, 970. 88 


Money  statement. 

July  1,  1893,  balance  unexpended $15,756.13 

June  30,  1894,  amount  expended  during  iisoal  year 1, 727. 00 

July  1,  1894,  balance  unexpended ' 14,029.12 

July  1,  1894,  outstanding  liabilities 128.50 

July  1,  1894,  balance  available 18,900.82 


{Amount  (estimated)  required  for  completion  of  existing  project 46, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    30.000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  channel  between  Staten  Island 
and  New  Jersey,  during  the  year  ending  December  31,  1893,  were  compiled  from 
statements  furnished  by  parties  making  shipments  over  this  waterway: 


Articles. 

Amount. 

Value.     1    Veaaela. 

Number. 

Average 
draft. 

Average 
tonnajre- 

Coal 

2,383,549  !  $8,909,325     St«am  .... 
54,998  '        S73. 180      Sail. 

163 

603 

3,914 

1,401 

11 
13 
12 

Ttmi. 

418 

Building  material 

m 

Fertilieers 

65,393 
165.950 
814,  021 

751,764  :  Barges  ... 

3,982,800     Rafts 

40  276  210  , 

41S 

... 

ICIaco  I  Iftnooii  ■ 

XotaJ 

3,483,911 

54  553  279  < 

6.081 



The  above  table  shows  a  decrease  of  160,003  tons  when  compared  with  that  reported 
for  year  1892.  ,     ^^^ , ^ 
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F6. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

The  Passaic  River  is  being  improved  under  two  separate  projects,  the 
first  applying  to  the  river  below  Center  street  bridge,  !N^ewark,  to  and 
beyond  the  shoal  in  Newark  Bay,  a  distance  of  7§  miles;  the  second  to 
the  upper  course  of  the  river  from  Center  street  bridge  as  far  as  Passaic, 
a  distance  of  8  miles.  The  most  recent  appropriation  was,  however, 
made  in  a  single  sum  for  the  entire  river,  and  hereafter  the  two  projects 
will  be  united  in  such  a  way  that  the  funds  can  be  expended  at  those 
parts  of  the  river  most  urgently  needing  control  or  repair  in  the  inter- 
ests of  navigation. 

1.  BELOW  NEWARK. 

The  lower  portion  of  the  river  from  Center  street  bridge  to  Newark 
Bay  was  first  surveyed  by  the  Engineer  Department  in  1879.  The 
greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon  was 
only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at 
mean  low  water.  A  project  was  adopted,  based  on  this  survey,  provid- 
ing for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water,  from  Center  street  bridge  to  Newark 
Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884.  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30,  1893,  was  $230,283.24,  with  which 
6,205  feet  of  dike  had  been  built  and  maintained,  the  channel  through 
the  shoal  in  the  bay  and  the  channel  up  the  river  as  far  as  Lister  Dock 
dredged  to  the  required  dimensions,  and  a  bar  above  the  Zinc  Works 
Dock  removed  to  the  required  depth,  with  a  width  of  120  feet  for  a  dis- 
tance of  1,600  feet  upstream. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $45,000  for 
the  entire  river  both  above  and. below  Newark.  A  project  for  its 
expenditure  was  approved  July  26,  1892,  the  portion  of  the  project 
referring  to  this  section  of  the  river  reading  as  follows: 

For  dredging  between  Center  street  bridge,  Newark,  and  deep  water  in  Newark 
Bay  at  points  where  the  channel  is  deficient  in  width  and  depth,  as  provided  for  in 
the  original  project,  $20,250. 

Reserved  for  the  preservation  of  the  dike  in  Newark  Bay  endangered  by  the 
reclaiming  of  isolated  sections  of  land  inside  the  approved  bulkhead  lines,  or  to  be 
expended  in  dredging  liereafter,  as  may  seem  most  advantageous,  and  for  which  due 
authority  will  be  obtained,  $10,000. 

Work  under  contract  dated  April  28,  1893,  with  P.  Sanford  lioss,  of 
Jersey  City,  N.  J.,  for  dredging  this  section  of  the  river  (detailed  in 
Annual  Report,  1893,  p.  1109)  was  begun  June  14, 1893,  and  at  the  close 
of  that  fiscal  year  11,294  cubic  yards  of  material  had  been  removed. 
This  work  was  continued  to  September  30, 1893,  at  which  date  the  con- 
tract closed  after  a  total  removal  of  70,340  cubic  yards,  59,040  of  which 
were  removed  during  the  present  fiscal  year. 

In  this  work  two  machines  were  almost  constantly  occupied  in  dredg- 
ing the  material,  30,685  cubic  yards  of  which  was  disposed  of  at  sea  in 
conformity  with  act  of  Congress  approved  June  29,  1888,  and  the 
remainder  deposited  along  the  face  of  the  dike  in  Newark  Bay  for  a 
distance  of  about  4,000  feet  between  the  bridges  of  the  Jersey  Cent  raLand 
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Lehigh  Valley  railroads,  where  a  third  machine  was  engaged  in  easting 
it  over  the  dike,  completing  the  spoil  bank  already  formed  at  this  sec- 
tion with  material  dredged  in  1890  and  1891  (1I>6,700  cnbic  yanls)  to 
an  elevation  of  from  7  to  10  feet  above  the  dike,  the  crest  being  from  40 
to  CO  feet  back  of  dike,  with  a  width  of  from  100  to  250  feet  at  tiie  base. 

Under  this  contract  the  channel  between  Center  street  and  Market 
street  bridges,  Newark,  was  dredged  to  the  required  mean  low-water 
depth  of  10  feet  and  width  of  210  feet  for  a  distance  of  1,800  feet  down- 
stream, thence  from  a  jwint  in  the  channel  1,000  feet  below  the  Market 
street  bridge  to  the  Newark  Steel  Works,  a  distance  of  5,000  feet,  the 
channel  was  increased  in  width  25  to  100  feet  bringing  it  to  the  full 
dimensions  required  by  the  project,  viz,  200  feet  wide  and  10  feet  deep 
mean  low  water.  In  addition  to  the  above  a  cut  of  the  requisite  deptb, 
having  a  width  of  30  feet,  was  made  along  the  south  side  of  the  channel 
opposite  Lister  Dock  for  a  distance  of  about  1,000  feet,  increasing  the 
channel  width  at  this  x)oint  to  175  to  200  feet. 

To  guard  against  the  material  in  the  sx>oil  bank  being  washed  back 
into  the  river  through  the  dike,  which  was  of  open  construction,  the 
inner  side  for  a  distance  of  about  3,500  feet  was  sheet-piled  with  2-incU 
yellow  pine,  8  to  12  inches  wide  and  8  feet  long,  projecting  1  foot  above 
its  top.  Slight  necessary  repairs  were  made  to  the  timber  work  of  the 
dike,  and  the  stone  filling  renewed  where  needed ;  this  cost  $4,307.00. 
Additional  protective  measures  for  the  maintenance  of  the  embankment 
and  dike,  viz,  the  paving  of  the  face  of  the  embankment  with  shale 
rock  dredged  from  the  Earitan  Eiver,  estimated  to  cost  $2,500,  and 
for  which  the  ax)provqtl  of  the  Chief  of  Engineers  was  obtained  May  10, 
1894,  have  been  begun  and  are  in  progress  at  the  close  of  the  fiscal  year. 

The  expenditures  on  this  section  of  the  river  during  the  fiscal  year 
amount  to  $30,299.71,  as  follows: 

Dred^inR  under  contract $2S,  212. 20 

Repairs  to  cmbiukment  and  dike 1 4,449.44 

Surveying 301.40 

Drafting 300.00 

Inspection 1. 108. 34 

Administration '  933.33 

Total 30,299.71 

2.   ABOVE   NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
had  a  navigable  6- foot  channel,  except  at  Middle,  Belleville,  Butherford 
Park,  and  Holzman  bars,  where  the  depths  were  4.5  feet,  3.9  feet,  3  feet, 
and  3.5  feet,  respectively. 

Tbe  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7  J  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  n  cost  of  $123,924.  It  was  modified  in  1885  byextendini; 
the  channel  below  Middle  Bar  1,500  feet  to  the  Erie  railroad  bridge, 
increasing  the  estimate  to  $129,000,  which  was  further  increased  in 
1886  to  $133,762.  The  deposit  of  material  from  freshets,  as  well  as  tbe 
difficult  and  costly  nature  of  the  dredging,  prompted  a  reeommendatiou 
to  increase  this  last  estimate  to  $193,822,  which  was  approved  October 
6, 1890. 

The  amount  expended  to  June  30,  1893,  was  $138,484.97,  with  whieh 
channels  had  been  dredged  to  the  requisite  depth,  with  width  of  from 
60  to  75  feet,  a  channel  through  Third  Eiver  Bar  dredged, to  tke 
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required  depth,  with  width  of  100  feet  for  a  distance  of  800  feet,  and 
below  this  bar  the  channel  was  increased  in  width  by  40  feet  with  the 
same  depth  for  a  distance  of  700  feet,  and  by  20  feet^  for  a  further  dis- 
tance of  245  feet,  giving  a  continuous  100-foot  channel  through  this 
reach,  having  a  uniform  depth  of  6  feet  at  mean  low  water.  In  addi- 
tion a  channel  through  Belleville  Bar  was  completed  to  a  width  of  100 
feet  and  mean  low-water  depth  of  from  6  to  7  feet. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $45,000  for 
the  entire  river,  both  above  and  below  Newark.  A  project  for  its 
expenditure  was  approved  July  26, 1892,  that  part  of  the  project  allud- 
ing to  this  section  of  the  river  reading  as  follows:  "For  dredging  at 
Belleville  Bar,  completing  the  project,  and  at  Kutherford  Pai'k  Bar, 
Widening  the  channel,  $8,000." 

Work  under  contract  dated  September  24, 1892,  with  James  McSpirit, 
of  Jersey  City,  N.  J.,  in  progress  at  the  close  of  the  last  iiscal  year, 
details  of  which  will  be  found  in  Annual  Eeport,  1893,  p.  1110,  was  con- 
tinued to  September  1, 1893,  at  which  date  the  contract  was  closed  with 
a  total  removal  of  9,715  cubic  yards  of  material,  consisting  of  sand,  clay, 
gravel,  and  large  bowlders,  4,515  cubic  yards  of  this  amount  having 
been  removed  during  the  present  fiscal  year. 

Under  this  contract  the  channel  through  Belleville  Bar  was  given  a 
mean  low- water  depth  of  from  6  to  7  feet  and  width  of  100  feet;  the 
channel  through  Holzman  Bar  widened  35  feet,  with  a  mean  low- water 
depth  of  from  6  to  8  feet,  for  a  distance  of  418  feet,  and  the  channel 
through  Butherford  Park  Bar  given  a  similar  depth,  with  a  width  of 
85  to  100  feet,  for  a  distance  of  1,035  feet. 

The  expenditures  duringf  the  fiscal  year  ending  June  30, 1894,  amount 
to  $6,846.25,  as  follows: 

Dredging,  under  contract $6,272.92 

Inspection 233.33 

Administration 840. 00 

Total 6,.846.25 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearestrport  of 
entry.  Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  at  the  port  of  Newark  during  the  fiscal  year  ending 
Juno  30,  1894,  $35,873.49. 

AMOUNTS   APPROPRIATED. 


By  net  of  Congress  approved- 


Juno  10,  ll!>72 

March ',1873 

June  23. 1874    

March  3, 1875 

August  10, 1876 

J  uue  18, 1878 

March  3, 1870 

.J-i.ne  14,1880 

Mnrch3,1881 

A  iijsust  2, 1882 

July  5, 1884 

Anj:;ust5. 1886 

AuRUBt  11,1888.... 
S4*ptember  9,1800. 
July  13, 1802 


Total 

A  mount  expended  . 


Below  New-  !  Above  New- 
ark.        I  ark. 


$30, 000. 00 
50,000.00 
43,0U0.00 
25,000.00 
24, 000.  00 
27,500.00 
40. 000.  CO 


$25,  000.  00 
25.  OOO.  00 
20. 000. 00 
20.000.00 
10, 000. 00 
10, 000. 00 
2,000.00 
2,000.00 


7,000.00 
3,000.00 
2,250.00 
7,500.00 
5.100.00 


For  entire  river. 


239,500.00 
266, 582.  95 


138, 850. 00 
145,  331. 22 


Total. 


$25, 000. 00 
25. 000.  00 
2D.  000. 00 
2J.000.04) 
10, 000.  00 
10.  OOJ.  OJ 
2,  OUO.  UO 
32,  OOJ.  00 
50.  OJO.  UO 

50,  ono.  00 

28.  000.  UO 
26, 250.  OJ 
35, 000. 00 
45, 100.  UO 
45, 000. 01) 


423,350.00 
411,914.17 
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As  the  river  and  harbor  act  approved  July  13,  1892,  make^  the 
appropriation  for  the  two  reaches  of  the  river  under  one  heading,  the 
following  consolidated  money  statement  for  Passaic  Kiver  is  presented : 

Money  statement. 

July  1,  1893,  balance  unexpended $48, 381. 79 

June  30,  1894,  amount  expended  during  fiscal  year: 

Below  Newark $30,299.71 

Above  Newark 6,  846.  25 

37,145.96 

July  1,  1894,  balance  unexpended 11,435.83 

July  1, 1894,  outHtanding  liabilities 1,356.31 

July  1,  1894,  balance  available 10,079.52 

{Amount  (estimated)  required  for  completion  of  existing  project 124, 347. 00 
Amount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30, 1896    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Passaic  River,  New  Jersey, 
during  the  year  ending  December  31, 1893,  were  furnished  by  Mr.  P.  T.  Qninn.  sefre- 
tary  of  the  Board  of  Trade,  Newark,  N.  J. : 


ArticleH. 

Amount,    i     Value. 

i 

Volsels. 

Koniber. 

8,729 
5.907 
4,974 
1,213 

Averaee 
draft? 

Aveniffe 
tonna^ 

BnihlJn«5  material 

Tons. 
315, 709 
221.  841 
812,  732 
63.750 
332, 137 

$4,090,230 
11, 092  070 
3, 473, 000 
255,000 
19. 619, 408 

Sail 

Bal-ges.... 
RafU 

F^et. 
9 

8 
6 

Ton*. 
475 

Iron  ancl  ores 

290 

Fertilizers 

209 

Coal 

MiHCollancoufl 

Total 

1,276,169 

38,  529,  708 

20.823 

« 

Thr  above  table  shows  a  decrease  of  86,178  tons  when  compared  w^ith  that  reported 

for  1892. 


F  7. 
IMPROVEMENT  OF   ELIZABETH  RIVER,  NEW  JERSEY. 

This  stream,  which  is  2|  miles  iu  length  from  its  mouth  to  the  head 
of  navigation,  at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90 
feet,  and  before  its  improvement  the  wharves  in  the  city  could  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feet.  Its  com- 
merce was  estimated  at  45,000  tons  annually.  Tbe  range  of  the  tide 
was  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water,  from  the  mouth  of  the  river  to  the  head  of  navigation,  at 
an  estimated  cost  of  $25,530.  The  estimated  cost,  under  the  pn>ject 
of  1878,  was  increased  in  1882  to  $43,160. 

The  total  amount  expended  on  this  improvement  to  June  30, 1893, 
was  $32,353.46.  .     ^^^iio 
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A  channel  of  the  required  dimensions  was  dredged  in  1883  to  within 
1,000  feet  of  the  Broad  street  bridge,  but  soon  became  obliterated  by 
reason  of  deposits  of  silt  and  sewage  refuse. 

There  were  no  funds  available  for  work  on  this  improvement  from 
1883  until  September  19,  1890,  when  the  sum  of  $5,000  was  appro 
priated  in  the  river  and  harbor  act  of  that  date,  and  was  expended  in 
1891  in  removing  shoals  from  the  river  at  the  bend  above  South  street,* 
at  South  street  bridge,  at  John  street,  at  the  bond  in  the  river  below 
John  street,  and  at  the  New  York  and  Long  Branch  Railroad  bridge, 
to  the  required  high-water  depth,  with  widths  of  from  30  to  60  feet; 
thus  providing  a  channel  having  a  depth  of  7  feet  at  mean  high  water 
from  the  mouth  of  the  river  to  within  900  feet  of  the  Bridge  street 
bridge,  in  the  town  of  Elizabeth.  The  widths  of  this  channel  were 
from  30  to  50  feet. 

The  act  of  July  13,  1892,  also  appropriated  $5,000  for  continuing  the 
improvement,  and  a  project  for  its  expenditure  w«s  api)roved  July  136 
1892.  A  survey  at  this  time  indicated  a  channel  from  30  to  50  feet 
wide,  extending  from  the  mouth  to  Bridge  street  bridge,  the  head  of 
navigation,  with  mean  high- water  depths  as  follows:  From  mouth  of 
the  river  to  about  2,400  feet  above  the  New  York  and  Long  Branch 
Railroad  bridge,  7  to  11  feet;  thence  to  within  900  feet  of  the  South 
street  bridge,  0  to  7.3  feet;  thence  to  bend  above  South  street  bridge, 
5.3  to  6.9  feet;  and  from  this  point  to  the  head  of  navigation,  at  Bridge 
street  bridge,  about  2|  miles  from  the  mouth,  4.1  to  5.8  feet. 

Bids  were  invited  by  public  advertisement,  dated  February  18, 1893, 
for  doing  the  work  in  accordance  with  the  above-mentioned  project, 
and  none  yvere  received  at  date  of  opening,  March  29,  1893.  It  was 
subsequently  recommended  that  this  work  be  left  in  abeyance  untU 
such  time  as  an  advantageous  oft'er  for  doing  it  could  be  obtained. 

There  was  no  work  done  on  this  improvement  during  the  fiscal  year 
ending  June  30, 1S93. 

The  apiiroval  of  the  Chief  of  Engineers. was  obtained  March  20, 
1894,  for  the  expenditure  of  the  available  appropriation  for  this 
improvement  in  dredging  the  channel  by  hired  labor  in  open  market, 
in  pursuance  with  which  circular  letters  inviting  proposals  were  issued, 
March  22,  to  the  principal  dredging  contractors  in. New  York,  Jersey 
City,  and  Albany,  with  results  as  follows:  William  H.  Taylor,  Jersey 
City,  76J  cents;  James  McSpirit,  Jersey  City,  95  cents;  J.  P.  Rander- 
son,  Albany,  $1.10:  and  Kdgar  M.  Payn,  Albany,  $1.24  per  cubic  yard. 

The  lowest  bid  received  was  that  of  William  H.  Taylor,  76J  cents 
per  cubic  yard,  which,  being  considered  reasonable,  was  recommended 
for  acceptance  April  6,  and  was  approved  April  9.  Work  was  begun 
April  23,  at  a  point  in  the  river  between  Bridge  street  and  South  street 
bridges,  in  the  town  of  Elizabeth,  75  feet  below  the  termination  of  the 
work  under  the  previous  contract,  and  was  completed  June  30,  1894, 
when  a  total  of  6,'JOO  cubic  yards,  in  place,  had  been  removed  from  the 
channel  and  deposited  upon  the  lowland  on  the  west  side  of  the  river. 

The  improved  channel  was  extended  a  distance  of  900  feet  to  within 
125  feet  of  the  Bridge  street  bridge,  which  is  practically  the  head  of 
navigation.  The  channel  was  given  a  width  of  45  feet  and  a  depth  of 
7  feet  at  mean  high  water  where  attainable. 

Early  in  the  work  a  fixed  red  shale  was  uncovered,  cropping  out  on 
either  side  from  a  few  inches  to  1  foot  above  the  required  depth. 

Through  the  center  of  the  stream,  where  the  eroding  action  has  been 
greatest,  the  required  depth  could  uniformly  be  obtained. 

In  some  places  the  shale  was  partially  broken  down  and  removed 
by  the  dre.lgo  bucket,  althougli  this  was  not  required  by  the  agree- 
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ment.  The  remaining  rock  here  and  there  along  the  side  next  to  the 
wharves  is  an  element  of  danger  to  loaded  vessels  lying  aground  at 
low  water,  and  should  be  removed  when  the  fiinds  available  will  war- 
rant. There  is  farther  work  needed  along  the  river  below,  in  redredg- 
ing  shoals  formed  by  the  deposit  of  sedimentary  matter,  with  which  the 
stream  is  highly  charged. 

The  expenditures  during  the  fiscal  year  amount  to  $2,148.01,  as 
follows: 

Dredging  by  hired  plant $1,530.34 

Inspection 266. 67 

Drafting 150.00 

Administration 200.00 

Total 2,148.01 

The  amount  that  could  be  profitably  expended  on  this  improvement 
during  the  fiscal  year  ending  June  30, 189C,  is  the  bsdance  of  the  esti- 
mate— $6,160 — and  would  be  applied  to  the  completion  of  the  project. 

Elizabeth  River  is  in  the  collection  district  of  Xeyrark^  K.  J.  Nearest  liglit-Loose, 
Bergen  Point  Light.    Nearest  fort,  Fort  Tonipkins. 

Amount  of  revenue  collected  at  the  port  or  Newark  during  the  fiscal  year  ending 
June  30,  ISU,  is  $35,873.49. 

AMOUNTS  APPROPRIATED. 

By  act  of— 

March  3,  1879 $7,500.00 

.Tune  14,  1880 7,500.00 

March  3,  1881 4,000.60 

August2,  1882 8,000.00 

September  19,  1890 5,000.00 

July  13, 1892 5,000.00 

Total 37,000.00 

Amount  expended 34,501.47 

Money  statement 

July  1,  1893,  balance  unexpended $4,646.54 

June  30,  1894,  amount  expended  during  fiscal  year *  . .       2, 148. 01 

July  1,  1894,  balance  unexpended 2,498.53 

July  1,  1894,  outstanding  liabilities 2,434.66 

July  1,  1891,  balance  available 63. 87 

{Amount  (estimated)  required  for  completion  of  existing;  project 6, 160. 00 
Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  J  nne  30, 1896       6, 160. 00 
Submitted  in  compliance  T^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  .1867  and  of  sundry  civil  ^ct  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Elizabeth  River,  New  Jersey 
during  the  year  ending  December  31, 1893,  were  furnished  by  Mr.  Thomas  H.  Benton, 
of  Elizabeth.  N.  J. 


Articles. 

Amount. 

Value.. 

Vessels. 

dumber. 

Average  ■  Arerage 
draft.      toBnaf^ 

RuiUlinir  inat<>rial    

TanM. 
12,854 
14.500 
1,200 

$67. 106 

StAfim 

5 

Feet.          Tons. 

5  •               20 

Coal      

77,250  1  Sail 

114                 •  .               6B 

MiBCcl)«r>P«W*  -^r.--  .,,-, 

0,000 

Barges.... 
Kafts 

185               6i  •             ISO 

2 



Total 

2S.554 

150,356 

306 



The  above  table  shows  a  decrease  of  11,021  tons  when  compared  with  that  reported 
for  year  1892. 
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F8. 
IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

In  its  original  condition  the  Railway  River  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Ericktown,  3f  miles;  7  feet 
at  Edgar  Dock,  4^  miles;  4.4  feet  to  Milton  avenue  bridge,  4|  miles; 
and  4  feet  to  Main  street  bridge,  6  miles,  in  the  town  of  Rahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steamboats  on  the  river,  but  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  liigh 
water  from  Bricktown  to  Milton  avenue  bridge  and  100  feet  w^ide  from 
that  point  to  Main  street  bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

The  amount  expended  on  this  improvement  to  June  30,  1893,  was 
$37,000  with  which  the  channel  had  been  given  a  depth  of  7  feet  at 
mean  high  water  and  width  of  from  100  to  50  feet  to  within  550  feet  of 
the  head  of  navigation.  Freshet  material  and  sewage  refuse  have, 
however,  obliterated  all  trace  of  this  dredging,  and  under  present  con- 
ditions it  will  be  imi)ossible  to  permanently  deepen  the  channel. 

There  has  been  no  appropriation  for  this  work  since  1882. 

If  it  is  the  intention  of  Congress  to  complete  the  improvement,  the 
balance  of  the  estimate  ($29,250)  could  be  profitably  used  in  redredg- 
iiig  the  channels  in  accordance  with  the  original  project. 

This  work  is  in  the  coUection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  Ught -house  is  Princess  Bay  Light,  and  Fort  Tompkins 
is  the  nearest  fort. 

Anionnt  of  revenue  coUected  at  the  port  of  Perth  Amboy,  N.  J.,  during  the  fiscal 
year  ending  Juno  30,  1894,  is  $ . 

AMOUNTS   APrROPRIATED. 

By  act  of— 

March  3,  1879 ■ $10,000 

.Tune  14,  1880 10,000 

MfirchS,  1881 10,000 

August  2,  1882 7,000 

Total 37,000 

Amount  expended 37, 000 

Money  statement. 

{Amount  (estimated)  required  for  completion  of  existing  project $29, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    29, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


The  foUowing  letter  contains  all  of  the  obtainable  information  in  regard  to  the 
commerce  of  Rahway  River,  New  Jersey,  during  the  year  ending  December  31, 1893 : 

Rahwat,  Febmarij  13, 1894, 
Dear  Sir  :  In  reply  to  your  communication  of  February  6,  asking  for  commercial 
statistics  in  relation  to  Rahway  River,  I  wonld  say  that  we  had  nearly  five  millions 
of  bricks  landed  here  during  the  year  ending  December  31, 1893,  by  light-draft  sail- 
ing vessels,  with  other  building  materials  in  correspondingly  increased  quantities 
over  the  preceding  year.    There  has  been  no  apparent  iucreasQ  in  coal  tQnsa|gj&:over 
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Ijist  year's  report,  but  large  quantities  of  potters'  products  have  been  shipped  from 
Leonard's  Pottery  and  Terra  Cotta  Works  by  water,  which,  prior  to  last  year,  went 
either  by  rail  or  team.  There  has  also  been  a  decided  increase  in  the  traffic  of 
oysters,  fish,  and  clams  by  small  sailing  craft  to  this  point  for  luarketing  dnringtlie 
past  season.  The  building  of  extensive  soap  works  on  the  river  opposite  the  Cloke 
homestead  is  contemplated  in  the  near  future,  which,  when  done,  will  add  materially 
to  our  commerce. 

Yours,  very  truly, 

Joseph  M.  Potter. 
Thos,  L.  Casey, 

CaptaiUf  Corps  of  Engineers, 


IMPROVEMENT  OF  RARITA.N  RIVER,  NEW  JERSEY, 

Before  its  improvement  by  the  United  States *the  Earitan  Eiverbad 
a  depth  of  8.5  feet  at  '<The  Stakes,"  3  miles;  of  6,5  feet  at  the  "Middle 
Grounds,"  4.J  miles;  of  7.5  feet  at  Whitehead  Sand  Dock,  8^  miles;  and 
between  this  point  and  New  Brunswick,  12J  miles  above  the  mouth, 
the  channel  was  obstructed  by  a  number  of  rocky  shoals,  with  depths 
of  from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  city  of  New  Bruns- 
wick and  the  Delaware  and  Raritan  Canal,  which  terminates  here, 
together  with  extensive  brick  yards  on  the  South  liiver,  had  an  exten- 
sive commerce  on  the  stream,  estimated  in  187  L  at  3,053,857  tons  i)er 
annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary,  by  drilling  and  blast- 
ing rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water, 
from  the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was 
modified  iu  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by 
adding  to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long, 
100  feet  wide,  and  5i  feet  deej)  at  mean  low  water,  from  Kearney  Dock 
to  Crab  Island.         "  ' 

Under  this  project  $577,366.27  had  been  expended  June  30,  1893,  in 
constructing  the  dikes  required  by  the  project  at  "  The  Stakes  "  and 
**  Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet 
deep  at  mean  low  water  at  these  points,  in  drilling,  blasting,  and 
dredging  a  channel  of  the  same  dimensions  across  the  rocky  sboals  at 
Whitehead  Sand  Dock,  and  thence  up  the  river,  with  a  width  of  KK) 
feet  and  depth  of  10  feet,  to  within  1,880  feet  of  New  Brunswick,  and 
the  channel  to  Acken  Dock  redredged  to  a  mean  low-water  depth  of  6 
feet  and  width  of  50  feet  from  Raritan  Kiver  to  Acken  Wharf,  a  dis- 
taiicc  of  about  600  feet.  Under  two  special  allotments  made  for  it  in 
the  acts  of  March  3,  1881,  and  August  2,  1882,  the  south  channel  was 
dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  These 
improvements  had  been  of  decided  benefit  to  navigation.  The  com- 
merce of  the  river  was  reported  iu  1887  at  1,675,355  tons,  value<l  at 
$28,119,173;  in  1890  at  1,661,425  tons,  valued  at  $29,877,365;  in  1891, 
1,5(»6,888  tons,  valued  at  $31,031,299;  in  1892  at  1,120,302  tons,  valued 
at  $27,694,017;  and  during  the  past  year  it  is  reported  to  be  1.446,658 
tons,  valued  at  $27,625,979. 

Oi)eration8  with  the  United  States  dredging  plant  belonging  to  this 
district,  consisting  of  dredge,  tugboat,  and  three  dump  scows,  were 
continued  to  December  6,  1893,  at  which  date  the  formation  of  ic©  in 
the  river  compelled  a  cessation  of  operations  for  the  BeaiSp{^^^  the 
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placing  of  the  plant  m  winter  quarters  at  Perth  Amboy.  !N .  J.,  under 
guard  of  the  necessary  watclimen  until  operations  could  be  resumed  in 
the  spring.  During  the  working  season,  April  10  to  December  6, 1893, 
the  total  amount  of  material  dredged  was  10,337  cubic  yards,  8,142 
cubic  yards  being  blasted  shale  rock  and  2,195  cubic  yards  sand  and 
gravel.  Of  the  material  removed,  0,1G2  cubic  yards  of  shale  rock  has 
been  utilized  in  the  partial  construction  of  about  1,600  linear  feet  of 
Dike  0,  at  the  Middle  Grounds,  which  it  is  proi)osed  to  construct 
with  material  dredged  from  the  river  to  a  length  of  3,2G0feet;  the 
remq-inder  was  deposited  behind  Dike  C.  Ninety-one  surface  blasts, 
aggregating  21,950  pounds  of  XX  Forcite  powder,  were  necessary  to 
accomplish  these  results. 

As  a  result  of  the  season's  work  the  channel  was  prolonged  400  feet, 
with  a  depth  of  10  feet  mean  low  water  and  width  of  ICO  feet,  giving  a 
channel  of  the  required  depth  with  a  width  of  not  less  than  100  feet  to 
within  1,500  feet  of  the  canal  lock  at  K^ew  Brunswick.  Slight  neces- 
sary repairs  to  the  timber  dikes  were  also  made  during  the  season.  The 
accompanying  maps  will  show  the  condition  of  the  improved  section, 
and  also  the  original  state  of  the  river  bottom. 

Several  of  the  residents  of  the  town  ot  New  Brunswick  made  com- 
plaint during  the  past  season  of  damage  done  their  property  by  vibra- 
tion caused  by  the  surface  blasting,  and  anticipating  more  serious 
opposition  should  this  method  of  operation  be  continued  during  the 
coming  season,  it  was  thought  desirable  to  discontinue  the  use  of  explo- 
sives in  breaking  up  the  rock  and  employ  a  rock-chiseling  machine 
belonging  to  V.  Sanford  lioss,  of  Jersey  City,  which  had  previously  been 
used  in  breaking  rock  on  the  Hudson  River  improvements  under  con- 
tracts with  the  United  States.  Authority  for  its  employment  for  a 
period  of  from  one  to  two  months  as  a  test  of  this  method  on  the  Rarl- 
tan,  at  the  rate  of  $1.25  per  ton  of  rock  broken  free  for  dredging,  was 
requested  January  24,  1894,  and  granted  January  25.  A  detailed 
description  of  this  machine  is  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1893,  Part  I,  p.  1013. 

This  machine  began  work  March  12, 1894,  at  a  point  in  tne  river 
within  1,500  feet  of  the  canal  lock  at  New  Brunswick,  to  which  point 
the  improved  100  feet  wide  channel  had  been  carried  by  last  season's 
work,  and  continued  without  interruption  until  April  13,  working  over 
a  section  400  feet  long  and  60  feet  wide,  the  penetration  of  the  chisels 
being  about  4  feet,  breaking  free  for  dredging  7,042  tons  (estimated)  of 
rock  in  twenty-seven  working  days. 

Necessary  repairs  to  the  United  States  dredging  plant  in  fitting  it  for 
the  coming  season's  work  were  made  between  March  16  and  April  14, 
1894,  at  a  cost  of  $1,949.09,  of  which  about  one-half  is  chargeable  to 
this  improvement,  and  the  remainder  to  the  appropriation  for  improv- 
ing the  channel  between  Staten  Island  and  New  Jersey,  upon  which 
the  plant  is  to  be  employed  at  as  early  a  date  as  practicable.  The  plant 
was  towed  from  winter  quarters  at  Perth  Amboy,  N.  J.,  to  the  Raritan 
River  on  that  date.  Operations  were  resumed  on  the  18th,  in  clearing 
up  sections  Nos.  1,2,  and  3  of  scattered  shale  rock  left  from  last  season. 
This  work  was  completed  on  June  8,  with  a  removal  of  2,170  cubic 
yards.  On  June  9,  the  dredge  began  work  on  the  section  broken  up 
by  the  chisel  machine,  and  continued  to  the  close  of  the  fiscal  year, 
removing  4,697  .tons. 

The  material  dredged  from  sections  1,  2,  and  3  was  used  in  the  con- 
struction of  Dike  C  Q,t  the  Middle  Grounds,  and  that  broken  by  the 
chisel  machine  was  utilized  in  paving  the  face  of  [jt^^(P|nbankment  of 
the  dike  in  Newark  Bay,  N.  J. 
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The  following  tabular  statement  ^ves  the  amount  and  cost  of  work 
done  by  the  CTnited  States  dredging  x)lant  daring  the  fiscal  year: 


Months. 


July 

August 

September  . 

October 

November. . 
December. . 


Jananry  . 
February  . 

Mnn'h 

April 

May 

June 


1804. 


Totals  and  averages 


Actual  time. 


Worked.    Lost. 


8* 
15" 


1481 


Daj/M. 

P 

22 


26 
23 
20 

8i 


1581 


Amount 
of  mate- 
rial 
dredged 
and  de- 
posited. 


Cu.  yds. 
1,177 
1.183 

976 
1,209 
1,128 

145 


147 
1,505 
3,406 


10,876 


Average 
amount 
dredged 
per  actu- 
al work- 
ing day. 


Operating 

expenses, 

including 

mainte- 

naoco  while 

idle,  and 

repairs. 


Cu.ydM. 
63.62 
54.70 
55.77 
63.75 
59.37 
48.33 


17.30 
08.70 
149.82 


73.18 


Cost  of 
dredging 
and  deposit- 
ing, per  cu- 
bio  yard. 


$2,150.06 
2, 027. 74 
2,046.49 
2,067.47 
1,497.86 
604.22 


145.00 

150.20 

495.54 

1, 100. 16 

1,496.40 

7, 197. 16 


1 20, 980. 30 


$1,827 
1.714 
2.097 
1.71 
1.328 
4.167 


7.484 
0.996 
2.113 


Coetper 
cubic  yard, 
inolading 

interest 

on  original 

cost 

of  plant.* 


I1.K3 
l.Sl 
2.249 
1.833 
1.46 
5.1M 


8.497 
l.OdS 
2.157 


2.093 


*  Interest  computed  at  4  per  cent.  f  Includes  cost  of  breaking  free  for  dredging. 

Additional  details  will  be  given  below  by  Assistant  Engineer  0.  S. 
Kelsey,  in  local  oversight  of  the  work. 

The  expenditures  during  the  fiscal  year  amount  to  $23,482,77,  as  fol- 
lows : 

Cost  of  removal  and  disposal  of  material $18, 663. 78 

Cost  of  repairs  to  timber  dikes 48L  63 

Cost  of  inspection • 2, 366. 75 

Cost  of  drafting 300.00 

Cost  of  administration 1,670.61 

Total ^ 23,482.77 

The  amount  which  can  be  expended  profitably,  as  regards  the 
efficient  prosecution  of  the  work,  during  the  fiscal  year  ending  June 
30, 1896,  is  $100,000,  and  if  appropriated  will  be  expended  in  carrying 
the  improved  channel  further  up  the  river  toward  New  Brunswick. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  ontty.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay ;  nearest  fort, 
fort  at  Sandy  Hook,  New  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1894,  $— . 

A.MOUNTS  APPROPRIATED. 


By  act  of— 

Juno  18,  1878 $200,000.00 

March  3, 1879 60,000.00 

Juno  14,  1880 100,000.00 

March  3, 1881 25,000.00 

Augast2,  1882 25,000.00 

July  5,  18R4 35,000.00 

Augusto,  1886 26,250.00 


By  act  of— 

August  11,1888 $50,000.00 

September  19.  1890 50, 000. 00 

July  13,  1892.' 40,000.00 

Total 611,250.00 

Amount  expended 600,849.04 


Money  statement. 

July  1,  1893.  balance  unexpended $33,888.73 

Juno  30,  1894,  amount  expended  du ring  fiscal  year 23, 482. 77 

July  1,  1894,  balance  unexpended 10,400.96 

July  1,  1894,  outstanding  liabilities 8,885.10 

•  - 

July  1,  1894,  balance  available Dtgtttzed  toy Jk^jQQi,  1.51^-^ 


/Vff/. 


J. 


SECT/a  Dredging 


^^ 


^^^^^^e 


X-7 


7'^ 


m^M^ 


7.^«^ 


S'tr^ 


7.9  -^^ 


r-?**- 


.jUL^ 


tiJJjjsubntitted: 
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'Amount  (estimate.!)  required  for  completion  of  exiuting  project $1,482,412.05 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 

1896 100,000.00 

Submitted  in  compliance  with  requirements' uf  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


nEPORT   OF    MR.    C.    S.    KKLSEY,  ASSISTANT  ENGIXKER. 

New  Yokk,  June  50,  1SD4. 

Captain:  The  projected  channel  of  the  Raritan  River  at  the  site  of  recent  opera- 
tions is  defined  by  curving  boundary  lines.  For  convenience  in  construction,  the 
work  is  executed  in  rectilinear  sections  of  400  feet  each.  Two  of  these  sections 
had  been  excavated  through  shale  rock  to  the  desired  depth,  10  feet  at  mean  low 
water,  and  over  a  width  of  100  feet;  a  third  section,  begun  on  April  28,  1893,  wjis 
under  way  at  the  beginning  of  the  fiscal  year.  The  methods  then  employed  in 
breaking,  lifting,  and  disposing  of  the  rock,  described  in  the  report  of  last  year, 
were  continued  throughout  the  work  on  this  section,  comp]et<'d  June  7,  1894. 

Blasting  was  discontinued  on  November  1,  1893,  when  the  rock  had  been  broken 
below  the  rcfjuired  depth  over  the  entire  section,  400  feet  by  100  feet,  and  05  per 
cent  of  the  cube  removed;  the  balance  remained  scattered  over  the  section,  the 
dipper  pushing  a  large  percentage  into  adjoining  cuts  as  the  work  progressed.  The 
section  for  one-half  its  width  had  been  redredged  for  loose  rock  at  tlie  dose  of  the 
working  season.  A  dipper  dredge  is  ill-suited  for  picking  uj»  scattered  rock  and 
much  time  has  been  necessarily  expended  in  this  work,  both  in  keeping  a  channel 
clear  for  passing  trafiSc  while  the  section  was  in  process  of  excavation,  and  again, 
after  it  was  apparently  completed,  in  finishing  the  work,  materially  increasing  the 
cost  per  cubic  yard  per  finished  section. 

When  operations  were  resumed  in  the  spring  the  experiment  was  made  of  adapt- 
ing the  dredge  to  work  either  dipper  or  grapple,  as  the  varying  nature  of  the  work 
required.  No  changes  in  the  machinery  of  the  dredge  were  made,  except  the  addi- 
tiou  of  a  foot  brake  to  the  backing  drum  and  an  additional  sheave  in  the  boom. 
The  backing  chain  was  carried  from  the  outboard  sheave  up  over  the  boom  and  the 
haiiUng  chain  reduced  to  one  part.  A  four-leaf  Cushing  bucket  was  readily  operated 
in  this  way  and  was  worked  for  twelve  days  on  sections  1,  2,  and  3,  removing  from 
an  area  of  67,500  s(}uare  feet  130  cubic  yards  of  scattered  rock  that  could  not  be 
secured  wiih  the  dipper.  The  bucket  when  tried  in  a  hea^y  bank  of  loose  ronk 
proved  inefficient.  The  multiple-leaf  bucket  is  not  desirable  for  this  work,  but  the 
experiment  shows  that  the  addition  of  a  skeleton  grapple  or  bucket  of  the  claui- 
shell  tvpe  to  the  equipment  of  the  plant  would  enable  the  channel  to  be  completely 
cleared  of  loose  blocks  which  can  not  be  done  with  the  present  plant,  and  would 
reduce  the  total  cost  of  the  work. 

The  third  section  was  completed  Juno  7,  1894.  The  average  depth  over  this  area, 
400  by  100  feet,  after  the  rock  was  cleared  of  overlying  gravel,  was  8.2  feet.  Cross 
sections  10  feet  apart, 'made  after  completion  of  the  work,  a  map  of  which  is  trans- 
mitted with  this  report,  gives  an  average  depth  of  11.4  feet  at  mean  low  water, 
lliero  were  no  shoal  soundings.  The  amount  of  rock  removed  was  5,598  cubic  yards 
in  place,  estimated  in  scows  at  9,614  cubic  yards,  and  measured  by  water  disfdace 
ment  at  13,181  tons  net,  equivalent  to  5,990  cubic  yards  in  place,  estimating  the  rock 
at  163  pounds  per  cubic  foot.  The  cost  of  this  work,  including  operating,  repairs, 
additions,  maintenance,  local  superintendence,  and  exclusive  ot  office  expenses  and 
interest,  was  as  follows : 

Explosive,  4  lbs.  per  cubic  yard  at  18^  c $0. 73 

l>redging I 1. 75 

Towing 65 

Delivering  in  construction  of  Dike  C 45 

Total,  per  cubic  yard  in  place 3. 58 

Total  for  breaking  and  dredging,  $2. 48  per  yard  or  $J.  13 per  ton. 
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Section. 


Rock  S^?^P*L 

^- -f  Expl<«ive.    --^Ji,  rteS, 
in  place).        "ri'"kin>. 


Month*.  ,    i'ounff<. 
4,856 
18,750 
V2\\  21, 880 


>?li 


ami  towiii';. 


1 

2,962  , 
8,911  1 
5,598  1 

$3.88 
3.84 
3.13 

Tho  character  of  tho  rock  encountered  in  the  advancement  of  the  channel  of  the 
Karitan  River  sinro  1891  was  well  adapted  to  the  percussion  method  of  rock  break- 
intr,  but  the  reduced  appro])riatioii  of  1892  would  not  warrant  the  additional  plant. 
In  March  last  an  opportunity  oflered  for  making  trial  of  this  method.  In  1893  a 
rock-breaker  was  built  by  Mr.  P.  S.  Ross  for  work  on  the  Hudson  River,  under  con- 
tract with  the  U.  S.  Government.  This  machine  has  been  worked  upon  the  Raritan 
River  rock  for  live  weeks,  under  an  agreement  to  pay  $1. 25  per  ton  Ibr  rock  broken 
free  for  dredging,  and  has  denionbtrated  the  cheapness  with  which  the  rock  excava- 
tion can  be  carried  on  under  this  system.  In  tho  brief  time  of  five  weeks  the  rock 
over  an  area  of  400  feet  by  60  feet  was  broken  down  an  average  of  3. 4  feet,  estimated 
at  325  tons  per  day  of  ten  hours  work.  The  cost  to  the  contractor  for  running 
expenses  and  repairs  on  this  work  did  not  exceed  15  cents  per  ton.  A  description 
of  this  rock-breaker  is  gi  ven  on  page  1013  of  the  report  of  the  Chief  of  Engineers  for 
1893.     A  photograph  of  the  machine  accompanies  this  report. 

The  machine  was  operated  on  this  work  to  sw  ing  in  arcs  spaced  from  1 .5  feet  to  2.5  feet 
apart.  The  blows'  were  struck  with  the  boat  stationary,  and  the  points  of  a:tack 
were  spaced  along  tho  arc  of  swing  about  2  feet  apart.  Excess  of  spacing  between 
the  arcs  was  detected  by  accurately  established  cross-ranges,  the  position  of  the  boat 
being  determined  each  time  the  chisels  oame  to  the  center  of  the  arc.  The  spacing 
along  the  arc  was  not  readily  checked,  and  variations  here  account  no  donbt  for  the 
wide  range  in  the  size  of  broken  stone.  While  the  bulk  of  the  material  is  fine,  or 
stone  easily  handled  by  one  man,  blocks  up  to  the  size  of  a  cnbicvard  are  numerous. 
From  three  to  fifteen  blows  with  each  chisel,  weighing  fi  tons  and  falling  from  15  to 
25  feet,  were  sufficient  to  gain  the  penetration  of  4  feet.  Beginning  at  the  extreme 
end  of  arc,  after  advaucmg  the  boat,  the  rock  is  uubroken  around  the  chisel,  but  at 
tho  first  shift  the  broken  8t<one  on  one  side  and  in  front  so  diminishes  the  resistance 
that  one-third  the  nuiAber  of  blows  would  usually  suffice.  The  rock  was  found  to 
be  broken  liner  in  the  center  than  on  the  sides,  due  to  the  increasing  distance  between 
arcs  from  the  center  out.  The  breaking  of  the  rock  increased  its  bulk  25  per  cent, 
shoaling  the  depth  by  I  foot,  and  increasing  the  difficulties  of  providing  for  the  daily 
traffic.  Tho  time  of  work  did  not  suffice  to  determine  the  rate  of  wear  on  the  chisel 
points,  or  the  permanent  angle  in  this  rock.  The  chisels  had  been  used  on  the  Hud- 
son River  and  had  worn  to  an  angle  of  less  than  30  degrees.  No  change  was  noted 
while  on  this  work. 

The  dredge  began  the  work  of  removal  June  8.  and  at  the  close  of  the  year  had 
taken  up  4,697  tons,  an  average  of  235  tons  per  day. 

The  chisels  had  been  worked  to  a  penetration  of  1  foot  below  the  re(|uired  depth. 
After  dredging,  the  depth  was  found  to  be  inmost  places  within  0.5  feet  ot  the  penetra- 
tion of  thechisels,  and  no  shoal  points  have  as  yet  been  found.  The  adoption  of  this 
method  for  future  work  should  result  in  a  largo  reduction  in  cost,  either  by  advan- 
tageous contract  or  by  etiuipment  of  plant ;  in  a  gain  in  the  rate  of  progress ;  in  a  sav- 
ing of  time,  allowing  the  use  of  the  plant  on  other  works;  in  a  reduction  in  wear 
au<l  tear  on  machinery,  and  the  abatement  of  the  nuisance  of  blasting. 

During  the  year  0,743  cubic  yards  of  rock  removed  from  the  channel  has  been  naed 
in  the  construction  of  dike  C,  making  a  total  of  8,014  cubic  yards  placed  in  the  dike, 
and  building  1,680  linear  feet  of  riprap  dike  (including  906  feet  of  old  embankment 
partially  constructed)  at  a  cost  of  $2,470.30.  A  smallamount  of  dredged  rock  has 
been  used  in  refilling  timber  dikes  in  the  Raritan  and  Shrewsbury  rivers,  and  2,032  ■ 
cubic  yards  have  been  sent  to  Newark  Bay  for  revetment.  During  the  year  1,091 
liuear'feet  of  waling  on  the  timber  dikes  was  renewed  at  a  cost  of  GA  cents  per  foot. 

Respe^'tfully  submitted. 

C.  S.  Kklsey, 

Assistant  Engineer. 

Capt.  Taos,  L.  Casey, 

Cwps  of  Engineers y  U,  S, 
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COMMERCIAL   STATISTICS. 


The  followinj?  statistics  relative  to  to  tlie  commerre  of  Raritan  River,  New  Jersey, 
daring  the  year  eiulin^  December  31,  1893,  were  compiled  from  statements  furuisliecl 
by  parties  making  shipments  over  this  waterway: 


Articles. 


Buildinir  material  . 

Coal...  

Iron  and  orcA 

Fertilizer 

MiBCoIlaueous 


Total. 


Aiiionut. 


Tons. 
870, 533 
287,243 
31. 830 
5,294 
243,  258 


Value.      '     Vessela.    I  Nnmber. 


$3,474,515  '    Steam.. 

1,484,413      Sail 

839,000  I    Barges.. 

11,302  ll  Rafto... 

21,715,850   ; 


2, 752 
054 

1,914 
181 


Average 
draft. 


Feet. 


Average 
tonnage- 

Tone. 


135 
97 
113 


1, 446,  658  I  27, 625, 970 


6,801 


The  above  table  shows  an  increase  of  326,356  tons  over  amount  reported  for  year 
1892. 


F  lo. 


IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2J  miles  of  its  course  had  been 
abandoned  and  a  canal  dredged  at  private  expense  from  a  short  dis- 
tance below  Washington  to  Sayrevillo  on  the  Karitan  River.  In  1880 
the  mouth  of  this  canal  had  shoaled  to  a  depth  of  (>.4  feet  at  mean  low 
water,  and  the  best  depth  in  the  canal,  some  distance  above,  had 
decreased  to  3.3  feet.  Above  Washington  a  depth  of  2.7  feet  existed 
to  Bissetts,  3g  miles,  and  2.5  feet  to  Old  bridge,  the  head  of  naviga- 
tion, 6J  miles  above  the  mouth  of  the  canal  at  Sayreville.  The  range 
of  the  tide  was  5.3  feet  at  Sayreville. 

The  project  adopted  in  1880  provided  for  closing  the  river  below  the 
head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the  latter, 
and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water  to  Washington,  0  feet  to  Bissetts,  and  4  feet  to  Old  bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow, 
estimated  to  cost  $194,(>95.  This  was  modified  July  30,  1892,  by  omit- 
ting the  proposed  dretlging  of  the  cut  off  above  Washington  and  in 
front  of  the  brickyards ;  the  construction  of  dikes  H,  I,  J,  K,  and  L,  and 
substituting  therefor  the  dredging  of  the  section  of  the  river  between 
Washington  and  the  Earitan  Kiver  railroad  bridge,  reducing  the  origi- 
nal estimate  to  $176,795. 

The  amount  expended  to  June  30,  1893,  was  $76,038.97,  with  which 
the  direction  of  the  mouth  of  the  canal  lias  been  changed;  the  dikes 
below  Washington  completed  and  maintained ;  a  small  amount  of  dredg- 
ing done  on  a  shoal  above  Washington;  a  shoal  at  the  mouth  of  Wash- 
ington Canal  removed,  and  a  channel  dredged  60  feet  wide  through 
the  canal  and  50  feet  wide  across  the  shoal  in  the  river  below  Wash- 
ington; the  channel  between  the  Turnpike  bridge  and  Raritan  River 
railroad  bridge  dredged  50  to  100  feet  wide  and  6  feet  deep,  mean  low 
water;  and  the  channel  for  a  distance  of  350  feet  above  the  bridge 
dredged  to  4  feet,  mean  low  water,  and  width  of  70  feet.  At  Rourke 
Reach  the  channel  was  given  a  depth  of  6  feet  at  mean  low  water  and 
width  of  60  feet  for  a  distance  of  860  feet ;  in  addition  a  bar  opposite 
Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at  mean  low 
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water  and  width  of  GO  feet  for  a  distance  of  450  feet,  and  at  the  junc- 
tion of  the  canal  and  South  River  a  channel  was  excavated  350  feet 
long,  GO  feet  wide,  and  C  feet  deep  at  the  same  stage  of  the  tide. 

The  balance  of  the  funds  available  for  the  fiscal  year  ending  June 
30, 1894,  would  not  admit  of  active  operations  and  so  no  work  was 
attempted  during  the  past  year;  the  expenditures,  amounting  to 
$1,000.77,  have  been  for  office  work  and  examinations. 

The  present  condition  of  this  improvement  is  such  that  the  river  can 
be  navigated  by  vessels  of  G  feet  draft  at  all  stages  of  the  tide  for  a 
distance  of  about  3  miles  above  its  mouth. 

The  sum  of  $10,000  can  be  expended  profitably  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 1S96. 
It  would  be  applied  to  giving  the  channel  the  full  dimensions  rqQuircd 
by  the  project. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry :  nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay,  New  Jersey ;  nearest 
fort,  fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1894, . 

AMOUNTS   APPROPRIATED. 

By  act  of  Congress  approved — 

JunoU,  1880 $40,000.00 

March  3,  1881 '. 6,000.00 

August  2,  1882 10,000.00 

August  5,  1886 5,000.00 

August  11,  1888 5,000.00 

September  19,  1890 5,000.00 

July  13,  1892 7,000.00 

Total 78,000.00 

Amount  expended 77, 039.74 

Money  statement 

July  1,  1893,  balance  unexpended $1,961.03 

June  30,  1894,  amount  expended  during  fiscal  year 1, 000. 77 

July  1, 1894,  balance  unexpended 969.^ 

{Amount  (estimated)  required  for  completion  of  existing  project 98, 795.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno30,1896  10, 009. 00 
Submitted  in  compliance  ^vith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  South  River,  New  Jersey,  were 
furnished  by  Mr.  E.  A.  Fisher,  of  Sayreville,  N.  J.,  for  the  year  ending  December  31, 
1893: 


Articles. 

AmoQnt. 

Value. 

Yesftels. 

Number. 

Arenig«  '  AveraffP 
draft.    '  tMinagc 

Biiiltlinff  material 

Ton*. 
130,260 
4,500 
9,000 

10,500 
2,000 

$260,520 

9.000 

36,000 

15,750 

5,000 

Sail 

Barges 

1,406 
258 

C  1              67 

Clay 

«           lis 

Coal 

Fertilizer 

Miacf*Jlaxieoiin 

Total 

156,260 

326,270 

1>063 

....         '. ......... 

The  above  table  shows  a  decrease   of  6,202  tons  when  compared  with  amomit 
reported  for  calendar  year  1892. 
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F  II. 
IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  undertaken  by 
the  United  States  a  6-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  5^  feet  and  in  1882  to  5  feet,  the  range  of 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on,  however, 
valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet,  deep  at  mean  low  water, 
and  200  feet  wide  from  the  ^teamboat  dock  to  the  8-foot  contour  in 
Raritan^Bay,  at  an  estimated  cost  of  $30,475.  No  money  was  appro- 
priated for  this  purpose,  however,  until  August  2, 1882.  A  subsequent 
survey  showed  that  material  shoaling  had  taken  place  in  the  channel 
since  1872,  the  date  of  the  original  survey,  necessitating  an  increase  of 
the  original  estimate  to  $40,475. 

The  amount  exi)ended  on  this  improvement  to  June  30,  1893,  was 
$35,389.32,  with  which  (in  1883)  a  channel  had  been  dredged  to  the 
required  depth  from  the  8-foot  contour  in  Raritan  Bay  to  Keyport 
Wharf,  a  distance  of  5,000  feet,  with  a  width  of  200  feet  for  the  first 
4,200  feet  and  160  for  the  remainder.  This  channel  did  not  prove  per- 
manent, however,  having  deteriorated  to  a  width  of  30  to  50  feet  and 
mean  low- water  depjth  of  6  to  7  feet.  It  was  redredged  in  1893  to  the 
projected  mean  low- water  depth,  with  widths  of  from  70  to  140  feet  in 
front  of  Keyport  Wharf  for  a  distance  of  400  feet ;  for  a  further  distance 
of  2,200  feet  outward  a  cut  35  feet  wide  was  made  along  the  northerly 
side  of  the  old  channel. 

No  active  operations  have  been  in  progress  on  this  improvement  dur- 
ing the  present  fiscal  year,  the  unexpended  balance  ($85.68)  from  appro- 
priation of  1892  being  insufficient. 

The  expenditures  during  the  fiscal  year  amount  to  $2.20  for  office 
expenses. 

The  balance  of  the  estimate  ($5,000)  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1896. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-honse,  Great  Beds  Light,  in  Barit^n  Bay;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenno  collected  at  the  port  of  Perth  Amboy  during  the  iiscal  year 
ending  Juno  30,  1894,  $ . 

AMOUNTS   APPROPRIATED. 

By  act  of— 

August  2,  1882 $30,475.00 

July  13,  1892 5,000.00 

Total 35,475.00 

Amount  expended i 85,391.52 


Jl 


Money  statement. 


July  1,  1893,  balance  unexpended $85. 68 

June  30,  18^,  amount  expended  during  fiscal  year 2. 20 

July  1,  1894,  balance  unexpended 83. 48 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amountthatcanbeprofitablyexpendedinfiscalyearending  JuDoSO,  1896  5, 000. 00 

Submitted  in  compliance  with  requirements  of*  sections  2  of  river  and  , 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marg^j^g^gJ^^^jjOOQlC 


816         REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

F  12. 
IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  the  Government  this  small  stream  was 
obstructed  at  its  entrance  into  Keyport  Harbor  by  a  mud  flat,  on  which 
the  best  depth  at  tbe  worst  section  was  3.1  feet  at  mean  low  water, 
thougli  the  3-foot  channel  was  too  narrow  and  tortuous  for  use.  Above 
this  Hat  a  good  4-foot  channel  existed  to  1^  miles  above  the  mouth,  and 
thence  to  the  steamboat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet 
at  the  freight  dock  600  feet  above  and  IJ  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties  it 
carried  commerce  valued  in  1880  at  $800,000.  In  1885  the  commerce 
of  the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000. 

Tlie  project  for  this  imj)rovement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

Appropriations  were  made  for  this  improvement  to  the  close  of  the 
fiscal  year  ending  June  30,  1892,  as  follows:  March  3,  1881,  $15,0G0; 
August  2,  1882,  $(5,000,  and  September  19,  1890,  $2,500.  With  the 
appropriations  of  1881  and  1882  the  channels  had  been  dredged  to  the 
reiiuired  depth  from  the  mouth  to  the  freight  dock  at  Mattawan,  with 
widtlis  of  from  100  to  30  feet.  The  small  appropriation  of  1890  enlarged 
the  dimensions  of  the  channel  through  the  flat  outside  the  creek  nearly 
to  the  requirements  of  the  project,  and  also  for  a  distance  of  1,420  feet 
upstream  from  its  mouth. 

The  river  and  harbor  act  of  July  13,1892,  apiiropriated  $9,620  for 
completing  the  improvement,  and  a  project  for  its  exx)enditure  in  dredg- 
ing the  channels  to  the  full  dimensions  was  approved  July  27,1892. 
A  survey  of  this  stream,  begun  October  24  and  completed  November 
3,  1892,  showed  that  the  channels  dredged  in  1881  and  1882  had  almost 
reverted  to  their  original  condition,  and  that  the  amount  of  work 
required  to  complete  the  i)roject  could  not  be  i)erformed  with  the  avail- 
able funds;  consequently  a  revised  estimate  for  con)])leting  the  project, 
in(!reasing  the  original  by  $10,000,  was  submitted  for  tbe  approval  of 
the  Cliief  of  Engineers  May  29,  1893. 

Dredging  operations,  under  contract  dated  May  3, 1893,  with  Alonso 
E.  Smith  (detailed  in  Annual  Report  for  1893,  p.  1120),  in  progress  at 
the  close  of  the  last  fiscal  year,  were  continued  to  September  22,  1893, 
at  which  date  the  coutrac^t  was  concluded,  24,902  cubic  yards  of  mate 
rial  having  been  removed,  of  which  22,285  cubic  yards  were  removed 
during  the  present  fiscal  year. 

Under  this  contract  the  channel  between  the  mouth  of  the  creek  and 
steamboat  wharf  at  Keyport  was  redredged  on  its  southerly  side  to  a 
mean  low-water  depth  of  4^  feet  for  a  distance  of  2,100  feet  upstream 
from  Keyport  Wharf,  and  given  a  width  of  50  feet  for  the  first  1,500 
feet,  with  25  feet  for  the  remainder,  and  on  its  northerly  side  redredged 
to  a  similar  depth  with  a  width  of  25  feet  for  a  distance  of  630  feet 
extending  from  Keyport  Wharf  upstream.  From  about  600  feet  above 
Winkson  Creek  to  the  steamboat  dock  at  Mattawan,  a  distance  of  aboat 
4,000  feet,  the  channel  was  redredged  to  a  width  of  60  feet  and  mean 
low- water  depths  of  from  4  to  5  feet. 
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The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  $8,752.06,  as  follows: 

Dredging  under  contract $7,470.60 

Inspection 533. 00 

Drafting 225.00 

Administration 523. 46 

Total 8,752.06 

If  it  is  the  intention  of  Congress  to  continue  the  work  $10,000  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30,  1896. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  light-house.  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amonnt  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1894,  $ . 

AMOUNTS   APPROPRIATED. 

By  act  of— 

March  3,  1881 $15,000.00 

August  2,  1882 6,000.00 

September  19,  1890 2,500.00 

July   13,  1892 9,620.00 

Total 33,120.00 

Amount  expended 32, 873. 64 

Money  statement, 

July  1,  1893,  balance  unexpended $8,998.42 

J  une  30,  1894,  amount  expended  during  fiscal  year 8,  752. 06 

July  1 ,  1894,  balance  unexpended 246.  36 

(  Amonntthatcaubeprodtably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Mattawan  Creek,  New  Jersey, 
during  the  year  ended  December  31,  1893,  were  furnished  by  Mr.  J.  \V.  Maggs,  of 
Matawan,  N.  J. 


Articles. 


Produce 

Brick 

Fertilizer 

Ltiinber 

Conl  «nd  wood. 
Sundries 


Total. 


Amount. 


Tont. 

100,000 

162.  000 

300,000 

10, 000 

5, 0('0 

1,700 


578. 700 


Value.     I 


$2,  500, 000 

575,  000 

100,  000  j 

12,  000 

7,000 

50,000 


3,  244,  000 


VeHselfl. 

Number. 

Avoriise. 
dralt.' 

Avcnipo 
tonnage. 

Ill 

2 
25 
100 

Feet. 

6^ 

TonM. 
228 
75 

100 

1 

127 

1 

The  above  table  shows  an  increase  of  252,200  tons  over  amount  reported  for  calen- 
dar year  1892. 


ENG  94- 
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F  13. 
IMPROVEMENT  OF  SHOAL  HARBOR  AND  C0M1>T0N  CREEK,  NEW  JERSEY. 

Shoal  Harbor  is  situated  on  the  south  side  of  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  River,  New  Jersey.  The 
harbor  is  formed  by  a  slight  indentation  in  the  shore  line  where  Comp- 
fcon  Creek  empties  into  the  bay.  The  outer  harbor  is  unprotected  by 
projecting  headlands  or  other  natural  topographical  features.  The 
creek  is  use<l  principally  iis  a  harbor  for  small  vessels  engaged  in  the 
fish  and  oyster  trade,  and  contains  ample  depth  of  water  for  this  pur- 
pose, except  at  the  entrance,  which  nearly  runs  dry  at  low  water,  thus 
preventing  vessels  from  entering  excepting  at  or  near  high  water. 

At  a  point  about  cne-fourth  of  a  mile  above  its  mouth  the  creek  is 
crossed  by  a  fixed  bridge  without  a  draw,  beyond  which  no  vessels 
ever  go.  The  village  of  Port  Monmouth,  located  on  the  left  shore  of  the 
harbor,  is  the  principal  shipping  i>oint  for  garden  truck  from  the  adja- 
cent farming  districts  and  for  fish  and  oysters  taken  in  the  bay. 

The  plan  of  improvement  adoi^ted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low- water  curve  of  the  creek,  on  the  inside,  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  tlie  harbor,  at  a  total  estimated 
cost  of  $64,130. 

The  first  appropriation  was  made  in  the  act  of  September  19, 1890, 
the  wording  being  as  follows:  "Improving  Shoal  Harbor  andConipton 
Creek,  New  Jersey,  so  as  to  give  a  channel  4  feet  deep  at  mean  low 
water,  $5,000." 

The  total  expenditure  on  this  improvement  to  June  30, 1893,  was 
$5,130.29,  with  which  amount  the  channel  was  dredged  in  1891  to  a 
mean  low- water  depth  of  4^  feet  for  a  distance  of  1,200  feet,  beginning 
near  the  bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet 
for  the  first  800  feet  and  70  feet  for  the  remainder.  A  survey  was  made 
in  October,  1892,  from  the  mouth  of  the  creek,  extending  through  Shoal 
Harbor  toward  the  bay,  for  a  distance  of  about  4,000  feet.  This  survey 
showed  that  the  improved  channel  had  contracted  to  widths  of  from  (K) 
to  80  feet,  with  mean  low- water  depths  of  from  3.2  t©  4.2  feet. 

An  appropriation  of  $3,000  for  continuing  the  improvement  was 
made  in  the  act  of  July  13, 1892,  and  a  project  for  its  expenditure  in 
extending  the  dredged  channel  toward  the  deep  water  in  Baritan  Bay 
as  far  as  the  funds  available  will  permit,  maintaining  the  width  of  75 
feet  and  depth  of  4  feet  mean  low  water,  was  approved  July  26, 1892. 
Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, but  no  bids  were  received  at  the  date  of  opening,  March  29, 
1893,  and  it  was  Rubsefjueutly  recommended  that  the  work  be  left  in 
abeyance  until  such  tinie  as  an  advantageous  ofier  might  be  obtained  to 
do  the  work  with  hired  plant. 

The  approval  of  the  Chief  of  Engineers  was  obtained  March  20,1894, 
for  the  expenditure  of  the  available  appropriation  in  continuing  the 
improvement  by  hiring  plant  to  do  the  work  in  open  market  as  the 
method  most  economical  and  advantageous  to  the  Government.  In 
pursuance  of  this  authority  circular  letters  inviting  proposals  were 
issued  March  22  to  dredging  contractors  in  Albany,  New  York  City, 
and  Jersey  City,  and  the  following  responded: 

Cents. 

Brainard  Bros.,  New  York,  N.  Y per  cubic  vard. .    69^ 

William  H.  Taylor,  Jersey  City,  N.  J gi^^ized  by  V^OO*ie  •    ^ 
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The  bid  of  William  H.  Taylor,  being  considerecl  reasonable,  was  duly 
recommended,  and  its  acceptance  was  authorized  April  0, 1894. 

Operations  will  be  begun  upon  the  completion  of  work  on  the  Eliza- 
beth Kiver,  as  both  these  works  have  been  awarded  to  William  II. 
Taylor,  of  Jersey  City,  N.  J. 

There  have  been  no  expenditures  on  this  improvement  during  the 
fiseal  year,  as  no  work  has  been  done. 

The  sum  of  $8,000  can  be  profitably  expended  in  further  extending 
and  deepening  this  channel  to  the  5  feet  required  by  the  project. 

This  work  is  m  tlio  collection  district  of  Perth  Ainboy,  which  is  the  nearest  port 
of  entry ;  nearest  light-house^  Navesink  Light,  and  nearest  fort^  fort  at  Sandy  Hook, 
JM  •  «/  • 

Amount  of  revenue  collected  at  the  port  of  Perth  Amhoy  during  the  fiscal  j-ear 
ending  Juno  30.  1894,  $ . 

AMOUNTS  APPROPRIATED. 

By  act  of— • 

September  19,  1890 $5,000.00 

July  13,  1892 3,000.00 

Total 8,000.00 

Amount  expended 5, 139. 2& 

Money  statement, 

July  1,  1893,  balance  unexpended $2,  860.71 

July  1,  189i,  balance  unexpended 2,  860. 71 

{Aittoant  (estimated)  required  for  completion  of  existing  project 56, 130. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      8,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Shoal  Harbor  and  Comptoii 
Creek,  New  Jersey,  during  the  year  ending  December  31,  1893,  were  furnished  by 
Capt.  Benjamin  Griggs,  oi  Port  Monmouth,  N.  J. : 


Articles. 


Amount. 


"Farm  prodace  . 
C'laniH  and  tinh. 

Fertilizer 

Coal 

Miscellaneous  . 


Tont. 
38,000 
12,000 
12,000 
3,500 
4,000 


Total  . 


60,500 


"Value. 


$136,  000 
28,000 
18,000 
12,000 
40,000 


I. 


233,000 


VeMeU.     N«»ber.   ^-™«^;a-T 


Steam .... 
Sail 


1 
150 


Feet. 


Tons. 
490 
20 


The  above  table  shows  an  increase  of  7,500  tons  over  that  reported  for  year  1892. 


F  14. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

Ill  its  orifrinal  condition  this  river  was  much  obstructe<l  by  sand  bars, 
oil  which  the  best  depths  at  mean  low  water  were,  at  the  mouth,  'AM 
feot ;  below  Highlands  bridge,  5.4  feet;  at  Lower  Rocky  Point,  3.0  feet; 
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at  Barley  Point,  3.3  feet;  at  Chalmers,  5  feet;  at  Oceanic,  5.5  feet; 
below  Bellevue,  3.1  feet;  at  Sea  Bright,  4.2  feet;  at  Jumping  Point,  2.6 
feet;  and  at  Sedge  Island,  2.8  feet. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  6  fSeet  deep  at  mean  low  water  and 
from  300  to  150  feet  in  width  from  the  mouth  of  the  river  to  Bed  Bank, 
on  the  North  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch, 
9  miles,  at  an  estimated  cost  of  $254,562. 

The  total  amount  expended  on  this  improvement  to  June  30, 1893, 
was  $227,646.55,  with  which  numerous  dikes  have  been  built  and  main- 
tained and  channels  dredged  and  redredged  in  various  parts  of  both 
branches  of  the  river. 

At  the  close  of  the  summer  of  1893  there  was  a  small  balance  remain- 
ing from  the  appropriation  of  $10,000,  made  in  the  river  and  harbor  act 
of  July  13, 1892,  and  the  authority  of  the  Chief  of  Engineers  was  obtained 
March  20, 1893,  to  expend  these  funds,  amounting  to  about  $1,400, in 
opening  the  navigable  channels  which  had  been  partially  filled  with 
sand  during  last  winter.  The  method  of  doing  this  by  hire  of  plant  in 
open  market  was  approved  as  being  most  economical  and  advantageous 
to  the  Government. 

Pursuant  to  this  authority  circular  letters  inviting  proposals  were 
issued  March  22  to  the  principal  dredging  contractors  in  !New  York, 
Albany,  and  Jersey  City,  and  the  following  responded: 


Name  and  addresn  of  contractor. 


Brainard  Bros.,  New  York,  N.  Y... 

J.  1*.  Kauderson,  Albany,  N.  Y 

Wni.  H.  Taylor,  Jersey  City,  N.  J  . 
Edjjar  M.  Payn,  Albany,  N.  Y 


Per  cubic  yanl. 





North 

Sonth 

Branch. | 

Branch. 

CenU-    \ 

C«Htf. 

m 

4H 

35 

45 

39  ] 

46 

45 

75 

The  lowest  bid  received  was  that  of  Brainard  liros.,  which,  being  con- 
sidered reasonable,  was  recommended  for  acceptance,  and  was  approved 
April  9, 1 894.  Operations  were  begun  April  24,  in  the  removal  of  a  bar 
in  the  channel  of  the  North  Branch  above  Upper  Rocky  Point  to  a  mean 
low- water  depth  of  7  feet  and  width  of  150  feet  for  a  distance  of  140  feet, 
this  being  completed  May  12  by  the  excavation  of  3,000  cubic  .yards  of 
material.  The  plant  was  towed  to  the  South  Branch  May  14,  and  began 
work  on  a  bar  in  the  beud  of  the  channel  opposite  Dike  J,  that  projected 
into  the  channel  on  its  western  side,  removing  it  by  parallel  cuts  tea 
depth  of  7  feet  mean  low  water  and  width  of  75  feet  for  a  distance  of 
about  280  feet,  completing  its  removal  May  28,  with  an  excavation  of 
1,200  cubic  yards  of  material. 

The  work  accomplished  during  the  latter  part  of  the  summer  of  1893 
consisted  principally  in  repairs  to  several  dikes,  especially  that  at  the 
mouth  of  the  main  river,  which  urgently  needed  renewal  m  many  places. 
On  ]Sovember  11, 1803,  a  report  was  made  concerning  the  protection  of 
the  line  of  beach  connecting  Sandy  Hook  with  the  mainland.  The 
steamboat  men  navigating  the  South  Branch  made  complaints  from  time 
to  time  in  regard  to  a  wharf  projecting  into  the  channel  at  the  sharp 
bend  near  Sea  Bright,  and  a  hearing  on  the  question  of  fixing  harbor 
lines  iij  this  locality  was  held  in  Jauufiry.  A  report  on  the  subject  was 
rendered  January  26, 1894,  and  the  ])ier  and  bulkhead  lines  were  per- 
manently fixed  by  the  Secretary  of  War  on  February  5, 1894.  [e 
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The  present  condition  of  the  channels  is  satisfactory  in  the  main, 
but  considerable  changes  seem  to  be  in  progress  in  the  parts  of  the 
channel  immediately  above  Upper  Rocky  Point  and  near  Oceanic. 

The  expenditures  during  the  fiscal  year  amount  to  $6,776.55,  as 
follows: 

Dredging  (contract  completed  June  30, 1893) $3,299.22 

Dred^ng  (by  hired  plant  April  and  May,  1894) 1,190.25 

Repairs  to  dikes 1, 918. 79 

Inspection 3a5.00 

Administration 33. 29 

Total \ 6,776.55 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry:  nearest  light-house,  Navesink  Light;  nearest  fort,  fort  at  Sandy  Hook, 
N.  J. 

Amount  of  revenue  coUected  at  the  port  of  Perth  Amboy  duriog  the  fiscal  year 
ending  June  30,  1894,  is:  $ . 

AMOUNTS  APPROPRIATED. 

Old  project. 
By  act  of— • 

August  30,  1852  (survey) $1,500.00 

March  3,*871  (dredging) 14,000.00 

March  3,  1873  (dredging) 5,000.00 

Total 20.500.00 

Existing  project. 
By  act  of— 

June  18,  1878  (diking) $18,000.00 

March  3,  1879 10,000.00 

June  14,  J880 30,000.00 

March  3,  1881 86,000.00 

August  2,  1882  (dredging) 30,000.00 

AugU8t5,  1886(diking) 10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 10,000.00 

July  13,  1892 10,000.00 

Total ~214,000.00 

Grrvnd  total 2.34,500700 

Amount  expended 234,  423. 10 

Money  statement. 

July  1, 1893,  balance  unexpended $6, 8.53. 45 

June  30,  1894,  amount  expended  during  fiscal  year 6,  776. 55 

July  1,  1894,  balance  unexpended 76. 90 

July  1,  1894,  outstanding  liabilities 9.00 

July  1,  1894,  balance  available 67.  90 

r  Amou'ut  (estimated)  recjnired  for  completion  of  existing  project 20,  062. 00 

I  Amountthat  can  boprotitably  expended  in  fiscal  year  ending  June  30, 18tX{    20, 0(52.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  t-o  the  commerce  of  Shrewsbury  River,  New  Jer- 
se^^,  during  the  year  ending  December  31,  1893,  were  famished  by  Capt.  James  8. 
Throckmorton,  of  Red  Bank,  N.  J. : 


Articles. 

Amount. 

Value. 

Vessels. 

Number. 

Average  ,  Average 
draft.    ;  tonnage. 

Produce 

TatiM. 

225,000 
16,000 
70,000 

100, 000 
1.000 

825,000 

$2, 015,  OOO 

850,000 

490,000 

400,000 

20,000 

3, 250,  000 

Steam 

Sail 

56 
80 
30 
10 

Ftet.          T0:it. 
4i               33) 

3    1              25 

( >v8teni  and  fish 

Fertilizers 

4    1              S 

(!oal 

Lumber 

1 

^iscoUaneoufl  . . .  ........  .     ..  . 

1 

Total 

737,000 

7.025,000 

170 

1 

1 

The  above  table  shows  an  increase  of  65,000  tons  over  that  reported  for  year  1892. 
Two  new  transportation  lines  were  established  on  the  South  Branch  during  the 
fiscal  year  ending  Juno  30,  1894. 


F   15.  •       '^'  V, 

IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

In  its  original  condition  this  stream  had  a  depth  of  from  4  to  C  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  its  outlet  into  the  ocean  by  a  sand  spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  communicating  with  the 
oc^ean  across  shifting  sand  bars,  on  which  the  oest  depth  did  not  exceed 
IJ  feet  at  mean  low  water;  mean  range  of  tide,  2.4  feet.  In  severe 
storms  this  channel  was  sometimes  entirely  closed  by  sand. 

The  project  for  this  improvement  was  adopted  in  1879  and  contem- 
plated dredging  the  lower  river  and  obtaining  by  ixieans  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of  6 
feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30,  1887,  was 
$39,000,  with  which  two  jetties  had  been  constructed,  but  neither  to 
its  full  length,  appropriations  having  ceased  in  18S2.  No  permanent 
improvement  had  been  efifected. 

A  detailed  account  of  this  work  was  given  in  my  report  for  1891,  p. 
1010  €t  seq. 

There  were  no  expenditures  on  account  of  this-work  during  the  past 
fiscal  year. 

This  -work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  m  Raritan  Bay;  nearest  fort, 
fort  at  Sandy  Hook.  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1894,  $ . 

AMOUNTS   APrnOPRlATEI). 

By  act  of— 

March  3,  1879 $12,000 

June  14,  1880 20,000 

August  2,  1882 7.000 

September  19,  1890 2,000 

Total..    .      E)^tthzedbyi^aOQieli.2S 

Amount  expended 1 Q      39,000 
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Money  statement. 

July  1,  1893,  balance  nnexponded $2,000 

July  1,  1894,  balance  ancxpended 2, 000 

(  Amount  (estimated)  required  for  completion  of  existing  project^ 31, 000 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


F  l6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

WrecJcs  of  three  canal  boats  in  the  channel  of  Elizabeth  River ^  Neic 
Jersey. — The  owner  of  the  above-mentioned  wrecks,  George  A.  Morrell, 
of  Eliza  betb,  N.  J.,  was  notified  December  23,  1893,  that  they  were  an 
obstruction  to  navigation,  and  was  called  upon  to  remove  them. 

On  February  9, 1894,  the  matter  was  reported  to  the  United  States 
attorney  for  the  district  of  New  Jersey,  with  request  that  action  be 
taken  against  the  owner. 

N  ^tion  having  been  taken  by  the  district  attorney  to  compel  their 
removal  up  to  March  22,  a  report  was  made  on  that  date  to  the  Chief 
of  Engineers  recommending  their  removal  by  the  United  States,  for 
which  an  allotment  of  $800  was  requested ;  this  was  approved  by  the 
Secretary  of  War,  March  26,  1894. 

On  April  3, 1894,  open-market  bids  were  received,  as  follows  :- 

William  H.  Taylor,  Jersey  City,  N.  J $350 

James  McSpirit,  Jersey  City,  N.  J 450 

Edgar  M.  Payn,  Albany,  N.  Y 400 

John  P.  RandersoD,  Albany,  N.  Y 790 

Authority  for  the  acceptance  of  the  lowest  bid,  that  of  William  H. 
Taylor,  was  requested  April  6  and  granted  April  7, 1894. 

The  wrecks  were  subsequently  removed  by  the  owner  at  his  own 
exi)ense,  and  this  fact  was  rei)orted  to  the  Department  June  19,  1894. 


F  17. 

ESTABLISHMENT    OF    HARBOR    LINES    IN    SHREWSBURY    RIVER,   NEAR 
SEABRIGIIT,  NEW  JERSEY. 

New  York  and  Long  Branch  Steameoat  Company, 

Long  Branch  City^  X.  J.,  October  9y  1893. 
Dear  Sir  :  On  behalf  of  the  ]N"ew  York  and  Long  Branch  Steamboat 
Company  I  respectfully  request  that  a  survey  be  made  and  a  bulk- 
head line  established  on  the  property  lying  between  the  Seabright 
drawbridge  on  the  north  and  the  Government  dike  on  the  south,  in  the 
waters  of  the  South  Shrewsbury  River,  New  Jersey,  The  piers  and 
docks,  as  now  existing,  are,  in  opinion  of  this  company,  an  impediment 
and  an  obstruction  under  the  law,  and  a  serious  menace  to  the  free 
navigation  of  this  river. 

Yours,  respectfully, 

Thomas  Patten, 

Treasurer. 
Hon.  D.  S.  Lamont,  ^       _  .     r\r>iCi\(> 

Secretary  of  War.  optizedby^OOglC 
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[Sf'coDd  indoncment.} 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  11, 1893. 
Eespectfully  referred  to  Capt.  Thos.  L,  Casey,  Corps  of  Engineers, 
for  report. 

If,  in  Capt.  Casey's  opinion,  harbor  lines  should  be  established  at 
this  locality  under  provisions  of  section  12  of  the  river  and  harbor  act 
of  August  11,  1888,  as  amended  arid  reenacted  by  section  12  of  theriver 
and  harbor  act  approved  September  19, 1890,  he  will  please  submit  to 
this  ofifice  a  map  showing  the  harbor  lines  which,  in  his  judgment, 
should  be  established  by  the  Secretary  of  War. 
To  be  returned  through  the  division  engineer. 
By  command  of  Brig.  Geii.  Casey: 

H.  M.  Adams, 
Major  J  Corps  of  Engineers. 

[Third  indorsenieut.] 

U.  S.  Engineer  Office, 
New  York,  January  26,  1894. 

KespectfuUy  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  through 
the  Division  Engineer,  Nortlieast  Division. 

Cn  Tuesday,  January  23,  there  was  held  in  this  office  a  meeting  fully 
attended  by  all  parties  iuti^rested  in  the  questions,  direct  and  inci- 
dental, involved  in  this  communicatioD.  The  several  interests  were 
invited  to  give  their  opinions  before  a  map  compiled  from  recent  sur- 
veys, and,  in  part,  herewith  inclosed*  (marked  "A").  Upon  this  map 
is  marked  in  full  the  bulkhead  lines,  and,  in  broken  line,  the  pier-liead 
lines  established  by  the  board  of  riparian  commissioners  of  the  State 
of  Kew  Jersey  in  1880. 

It  will  be  observed  that  the  pier  and  bulkhead  lines  of  the  State  of 
Kew  Jersey  at  the  bend  opposite  Seabright,  although  probably  appro- 
priate under  the  conditions  existing  at  the  time  they  were  established, 
no  longer  serve  the  purpose  for  which  they  were  intended.  Since  the 
dikes  (shown  in  black)  were  built  in  1881,  this  channel  way  has  shifted 
to  the  eastward  and  the  adjacent  portions  of  the  established  harbor 
lines  now  lie  in  the  deep-water  channel  of  the  river,  the  pier-head  line 
being  in  fact  about  axial.  The  turn  near  the  southern  Rikers  Dock  is 
much  too  abrupt  for  safe  navigation  under  certain  conditions  of  wind 
aid  tide. 

As  {I  result  of  the  conference  1  am  of  the  opinion,  therefore,  that — 

1.  A  rigid  system  of  harbor  lines  in  the  Shrewsbtiry  River  is  scarcely 
practicable  at  present,  and  can  only  be  laid  down  effectivc^ly  when  the 
channels  have  been  brought  into  an  approximately  permanent  position 
by  dikes  either  existing  or  to  be  hereafter  constructed. 

2.  To  relieve  the  i)resent  difficulty  of  the  steamboats  in  making  the 
turn  at  Seabright,  I  would  recommend  dredging  oft'  a  portion  of  the 
bank  forming  the  western  side  of  the  bend,  jmtting  in  a  dike  marked 
O,  and  subsequently,  if  found  necessary,  building  a  cut-ofl"  dike  marked 
P,  replacing  Dike  L  of  the  existing  project,  which  latter  dike  waste  be 
placed  between  Gunning  Island  and  Jumping  Point,  as  shown  on  the 
map. 

The  channel  at  and  near  the  bend  is  at  present  maintained  mainly 
by  the  ebb,  the  flood  being  divided,  a  considerable  portion  passing 

*  Not  printed.  ^ 
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throagu  tlie  gap  at  Dike  P.  The  free  end  of  Dike  O  being  unsupported 
and  in  deep  water  is  necessitated  by  the  demands  of  the  people  living 
south  of  Seabright,  who  state  that  they  can  not  have  their  tidal  circu- 
lation destroyed  and  their  line  of  communication  interrupted.  The 
same  complaint  would  come  from  the  landowners  if  the  dike  marked 
P  were  to  be  attempted. 

This  leads  finally  to  the  greatest  obstacle  to  the  improvement  of  the 
Shrewsbury  River  from  a  commercial  standpoint,  viz,  the  antagonism 
of  the  people  owning  property  along  the  shores,  who  make  use  of  the 
river  simply  as  a  pleasure  resort  and  whose  interests  are  centered  in 
the  railroads  and  small  sailing  craft,  to  every  form  of  commercial  navi- 
gation. It  does  not  seem  possible  to  reconcile  these  opposing  interests, 
but  until  it  can  be  done  our  efforts  to  give  the  channels  a  fixed  and 
permanent  position  by  means  of  training  dikes  will  be  to  a  large  extent 
abortive. 

Thos.  L.  Casey, 
Captain^  Corps  of  Engineers, 

[Fourth  indorsement.] 

Koetheast  Division  Engineer  Office, 

New  York,  January  30, 1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
While  no  actual  extension  of  piers  to  the  pier-head  line  established  by 
the  board  of  riparian  commissioners  of  New  Jersey  in  1880  appears  to 
have  been  made  thus  far,  this  could  now  be  legally  done  at  any  time 
by  the  riparian  proprietors,  to  the  manifest  detriment  of  navigation 
interests.  I  think  therefore  that  the  autbority  to  make  such  extension 
should  be  withdrawn  by  the  Secretary  of  War  by  establishing  a  pier 
and  bulkhead  line  coincident  with  the  present  bulkhead  line,  as  deter- 
mined by  tbe  board  of  riparian  commissioners  of  New  Jersey  between 
the  Seabright  drawbridge  and  the  North  or  Government  Dike.  I  also 
recommend  that  the  outer  250  feet  of  the  projected  Dike  O  be  omitted, 
at  least  for  the  present.  In  other  respects  I  concur  in  the  recommenda- 
tions of  Captain  Casey. 

Henry, L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig!  Gen.,  U.  8.  A.y 

Division  Engineer, 

[Fifth  iodorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  2, 1894. 

Respectfully  returned  to  the  Secretary  of  War. 

This  is  an  application  for  establisliment  of  harbor  lines  in  Shrews- 
bury River,  near  Seabright,  N.  J. 

Captain  Casey,  the  officer  in  charge  of  the  improvement  of  Shrews- 
bury River,  submits  in  the  third  indorsement  his  views  and  recom- 
mendations, which  are  concurred  in,  in  part,  by  the  division  engineer  in 
fourth  indorsement. 

Colonel  Abbot,  the  division  engineer,  states  that  while  no  actual  ex- 
tension of  piers  to  tlie  pier-head  line  established  by  the  board  of  riparian 
commissioners  of  New  Jersey  in  1880  appears  to  have  been  made  thus 
far,  this  could  now  be  legally  done  at  any  time  by  the  riparian  proprie- 
tors to  the  manifest  detriment  of  navigation  interests.  He  thinks 
the  efore  that  the  authority  to  make  such  extension  should  be  withdrawn 
by  the  Secretary  of  War  by  establishing  a  pier  and  bulkhead  line  coin- 
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cideDt  with  the  present  bulkhead  Hue,  as  deteriniued  by  the  board  of 
riparian  commissioners  of  New  Jersey, 'l>et ween  Seabright  drawbridge 
and  the  North  or  (jovernment  Dike.  He  also  recommends  that  the 
outer  250  feet  of  the  projected  Dike  O  be  omitted,  at  least  for  the 
present. 
The  views  of  the  division  engineer  Jire  concurred  in  by  me. 

Thos.  Lincol]^  Casey, 
Brig.  Gen.^  Chief  of  Engineers. 

[Sixth   indorsement.] 

War  Department,  February  5, 1894. 
Respectfully  returned  to  the  Chief  of  Engineers,  with  tracing,  show- 
ing the  bulkhead  and  pier-head  line  as  established  by  the  Set»retary  of 
War  this  date. 
By  order  of  the  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 
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[Tho  references  in  Roman  are  to  part  (or  volume),  and  those  in  Arabic  to  pa^^.] 

A. 

Acacia  (schooner),  removal  of  wreck  of i;  62, 611 

Agate  Bay,  Minn.,  improvement  of  harbor  at i,  308 ;  iv,  2011 

Ahnapee  and  Western  Railway  Company,  bridge  of i,  428 

Ahnapee  Harbor,  Wis.,  improvement  of i,  321 ;  iv,  2064 

Aitken,  Kate  V,  (schooner),  removal  of  wreck  of i,  174 ;  ii,  1128 

AkerSy  Annie  W,  (schooner),  removal  of  wreck  of i»  63, 614 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  construction  of I,  425 

Improvement  of i,  205 ;  ii,  1277 

Alameda  Harbor,  Cal.,  establishment  of  harbor  lines i,  424 :  iv,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Harbor 

and I,  161;  ii,  983 

Allegheny  River,  Pa. : 

Bridge  at  Creighton,  construction  of i,  428 

Bridge  below  Tarentum,  construction  of i,  428 

Dam  at  Herr  Island,  construction  of i,  292 ;  iii,  1918 

Improvement  of I,  292 ;  ill,  1913 

Alloway  Creek,  N.  J.,  improvement  of i,  116 ;  ii,  855 

Alma  (vessel),  removal  of  wreck  of i,  62, 609 

Alpena  Harbor,  Mich.,  improvement  of i,  354 ;  iv,  2241 

Altamaha  River,  Ga.,  improvement  of I,  178 ;  ii,  1169 

Aha  (steam  yacht),  removal  of  wreck  of i>  6!2, 604 

Amite  River,  La.,  improvement  of i,  222;  iii,  1354 

Anacostia  River,  D.  C,  improvement  of i,  1SK8 ;  ii,  939 

Anderson f  Eliza  (schooner),  removal  of  wreck  of i,  82, 712 

AndersoHy  G.  W,  (steamer),  removal  of  wreck  of I,  232;  ill,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i?  39, 536 

Apalachicola  Bay,  Fla.,  improvement  of i,  196 ;  ii,  1249 

Apalachicola  River,  Fla.,  improvement  of i,  197 ;  ii,  1252 

Appomattox  River,  Va.,  improvement  of i,  149 ;  ii,  981 

Appoquinimink  River,  Del. ,  improvement  of : i,  119 ;  li,  875 

Aquia  Creek,  Va.,  improvement  of 139 ;  ii,  944 

Arkansas  River: 

Bridge  at  Little  Rock,  Ark.,  construction  of i,  425 

Improvement  of i,  252;  iii,  1531 

Removing  obstructions  in 1, 251 ;  iii,  1529 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of i,  97, 798 

Arthur,  Lake,  La.,  improvement  of i,  227 ;  ill,  1372 

Ashland,  Wis.,  improvement  of  harbor  at i,  311 ;  iv,  2023 

Ashley  River,  S.  C. : 

Improvement  of i,  172 ;  II,  1114 

Removal  of  wreck  in i,  174;  ii,  1128 

Ashtabula  Harbor,  Ohio : 

Improvement  of . . : i,  376 ;  iv,  2420 

Removal  of  wreck  off i,378;  iv,2426 

Assateague  Bay,  Va.,  removal  of  wreck  off  Popes  Island ii,  907 

Assistants  to  the  Chief  of  Engineers i,  444 

Atlantic  and  North  Carolina  Railroad  Company,  bridge  of i,  431 

Atlantic  Ocean,  removal  of  wreck  off  Southampton,  N.  Y i,  82, 713 

Augusta,  Ga.,  bridge  across  Savannah  River  near«  protection  of,  etc i,  429 
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B. 

Back  CovOf  Portland,  Me.,  improvement  of  channel  in i,  31, 517 

Bacadiico  River,  Me.,  improvement  of i,  24, 498 

Haltimoro  and  Ohio  Kailroad  Company,  bridge  of i,430 

Baltimore  Harbor,  Md. : 

Defense  of 1,6,14 

Improvement  of  channel  to ',  132 ;  ii,  903 

Improvement  of  channel  to  Curtis  Bay i,  133;  ii, 914 

Sea  walls  at i,14 

Bar  Harbor,  Me.   construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island 1,23,496 

Barber,  G.  (schooner),  removal  of  wreck  of iv,2124 

Barmore,  E,  IT.  (steamer),  removal  of  wreck  of 1, 232;  ill,  138S 

Barnegat  Li^ht,  N.  J.,  removal  of  wreck  opposite i,  117 ;  ii,  861 

Barren  Biver,  Ky.,  operating  and  care  of  lock  and  dam  on i,  302;  in,  1972 

Bartholomew,  Bayon,  La.  and  Ark.,  improvement  of 1, 242 ;  iii,  1471 

Bass  Kiver,  Mass.,  removal  of  wreck  near i, $3, 620 

Battnliou  of  Engineers i,  17, 469 

Batterios 1,5.11,12 

Bay  Ridge  Channel,  New  York  Harbor,  N  Y.,  improvement  of i,  91, 764 

Bearscs  Shoal,  Mass.,  removal  of  wrecks  on i,  63, 616. 617 

Beaufort  Harbor,  N.  C. : 

Improvement  of i,  160 ;  ii,  1031 

Improvement  of  waterway  betweenNewbem  (on  Neuse  River)  and.  i,  159;  ii,  108O 

Improvement  of  waterway  between  New  River  and i,  161 ;  ^h  1^ 

Beaufort  River,  S.  C,  improvement  of i»  174 ;  ii,  1125 

Beaver  River,  Pa.,  dam  in  Ohio  River  below i>287;  iii,1870 

Bedloes  Island,  N.  Y.,  sea  wall  at L 14 

Belfast  Harbor,  Me.,  improvement  of i,  26, 503 

Bell  aire,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423;  in.  1894 

Bellamy  River,  N.  H.,  improvement  of 1,34,523 

Benton  Harbor,  Mich.,  improvement  of  harbor  at  (St.  Joseph  Harbor) .  i,  339;  iv,  2198 
Bergen  County,  N.  J.,  construction  of  bridge  across  Passaic  River  at  Passaic 

by 1,428 

BaiDtnd,  Edith  (schooner),  removal  of  wreck  of i ,  152 ;  ii,  98T 

Big  Black  River,  Miss. : 

Bridge  at  Hankinsons  Ferry,  construction  of i,  439 

Improvement  of i,244;  iii,l483 

Big  Hatchee  River,  Tenn.,  improvement  of 1, 349 ;  in,  1516 

Big  Pigeon  Bayou,  La.,  removal  of  wreck  in i,  232 ;  in,  1383 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvementwf i,  30B;  nr,  1992 

Improvement  of  Levisa  Fork  of.  Ky i,  305 ;  m,  2001 

Imi)rovement  of  Tug  Fork  of.. 1,306;  in,2002 

liig  Sunflower  River,  Miss.,  improvement  of i,  248;  ni,  1513 

Bills  for  bridges,  examination  of i,30 

Biloxi  Bay,  Miss.,  improvement  of  harbor  at '»216;  n,1325 

Biloxi^Harbor,  Miss.,  improvement  of i>^16;  ii,1325 

Black  Lake  Harbor,  Mich.,  improvement  of 1,343;  iv,2206 

Black  River,  Ark.  and  Mo.,  improvement  of i,  254 ;  in.  155> 

Black  River,  La.,  improvement  of i,  241 ;  ui,  1455 

Black  River,  Mich. : 

Improvement'Of,  at  Port  Huron i,  358 ;  iv,  2251 

Improvement  of  mouth  of X|358;  iv,2253 

Black  River,  N.  C,  improvement  of i,163;  11,1042 

Black  River  Harbor,  Ohio,  improvement  of i,  374 ;  rv,  2M 

Black  Rock  Harbor,  Conn.,  improvement  of 1,72,668 

Black  Warrior  River,  Ala. : 

Improvement  of  (below  Tuscaloosa) r,  212;  n,  1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  211 ;  ii,  1310 

Block  Island,  R.  I.,  improvement  of  harbor  of  refuge  at i,  59, 597 

Block  Island  Sound,  R.  I.,  removal  of  wreck  in 1,82,711 

Blood  River,  La  ,  improvement  of ii  221 ;  ui,  1352 

Board  of  Engineers,  The : 

Members 'r^J 

Members,  additional  duties  of i»l» 

Personal  examinations *»lj 

Reports,  summary  of J»l» 

Board  on  Fortifications  or  other  Defenses i»* 
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B(Duf  River,  La.,  improvement  of l i,  243;  nr,  1475 

Bogne  Chitto,  La.,  improvement  of i,  218;  ii,  1331 

BogueFalia,  La.,  improvement  of i,  220;  nr,  1349 

Booth  Brothers  (schooner),  removal  of  wreck  of i,  117 ;  ii,  861 

Boston,  Mass.,  bridge  across  Chelsea  Creek,  by  city  of,  reconstruction  of i,  428 

Boston  Harbor,  Mass. : 

Defense  of i»5,6,7 

Grovers  Cliff,  site  for  fortification i,  13 

Improvement  of i,  44, 549 

Boy  (Is  Ferry,  Tenn.,  construction  of  bridge  across  Holston  River i,  427 

Bradford,  Mass.,  alteration  of  city  bridge  obstructing  Merriniac  River  between 

Haverhill  and : i,430 

Brandy  wine  Creek,  Del. ,  removal  of  wreck  in i,  132 ;  ii,  907 

Brazoria  County,  Tex. : 

Construction  of  bridge  across  Brazos  River  by i,  428 

Construction  of  bridge  across  San  Bernard  River  by ! . .  i,  426 

Brazos  River,  Tex.,  construction  of  bridge  at  Columbia i,  428 

Brazos  Santiago,  Tex. ,  improvement  of  harbor  at i,  237 ;  iii,  1413 

Breakwaters  built  by  the  United  States,  occupancy  or  injury  of. . .  i,  20, 431 ;  \%  3189 

Breeze,  Point,  Schuylkill  River,  removal  of  wreck  below i,  118 ;  ii,  862 

Bridcsburg,  Pa.,  removal  of  wreck  in  Delaware  River  at i,  117 ;  ii,  861 

Bridgeport  Harbor,  Conn.,  improvement  of i,  71, 659 

Bridges : 

Construction  of,  across  navigable  waters i,  20, 424 

Examination  of  bills  of  Congress  for i»  20^ 

Examination  of  plans  and  locations  of  proposed i,  20, 424  * 

Obstructing  navigation,  action  upon i>  20, 430 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  from i,  117 ;  ii,  861 

Bristol  County,  Mass.,  construction  of  bridge  across  East  Branch  of  West- 

l)ort  River  at  Westport  Point  by 1, 429 

Broad  Creek  River,  Del.,  improvement  of i,  128 ;  ii,  897 

Broadkiln  River,  Del.,  improvement  of i,  123;  ii,  883 

Browns  Creek,  Say ville,  N.  Y.,  improvement  of 1, 81, 708 

Browns  Ledge,  Mass.,  removal  of  wreck  near i,  63^  619 

Brunswick  Harbor,  Ga. : 

Improvement  of i,  180;  ii,  1187 

Improvement  of  outer  bar  at i,  180;  ii,  1193 

Buffalo,  N.  Y.: 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Chicago,  Duluth,  and i,361;  iv,2261 

Improvement  of  harbor  at i,  380;  iv,  2438 

Buffalo  Bayou,  Tex. : 

Bridge  at  Houston,  construotion  of i,  428 

Improvement  of i,237;  iii,  1409 

Burlington  Harbor,  Vt.,  improvement  of i,  390;  iv,  2496 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,90,761 

C. 

Cable  galleries i,  6 

Cache  Kiver,  Ark.,  improvement  of i,  254 ;  in,  1554 

Cahaba  River,  Ala.,  improvement  of i,  209 ;  ii,  1298 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  of i,  228 ;  in,  1373 

California: 

Department  of,  report  of  engineer  officer i,  443 ;  vi,  3453 

Hydraulic  mining  and  raining  ddbris  in i,  421 ;  vi,  3169 

California  Debris  Commission i,  421 ;  vi,  3169 

Caloosnhatchee  River,  Fla.,  improvement  of ^ 1, 190 ;  n,  1233 

Calumet  Harbor,  111.,  improvement  of i,  332 ;  iv,  2138 

Calumet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  alteration  of i.  430 

Bridge  at  South  Chicago,  construction  of i,  425 

Improvement  of i,  333 ;  i v,  2143 

Cambridge,  Md.,  construction  of  bridge  across  Cambridge  Harbor  at i,  429 

Cambridge  Harbor,  Md. : 

Construction  of  bridge  across,  at  Cambridge 1 i,  429 

Improvement  of 1, 128;  ii,  895 

Camden  Harbor,  Me.,  improvement  of i,  26, 505 

Camden  Harbor,  N.  J. : 

Establishment  of  harbor  lines i,  423;  ii,864 

Improvement  of 1,108,110;  u,827,836 
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Canals,  etc. : 

Allegheny  Kiver,  construction  of  darn  at  Herr  Island,  P& i,  2d2 ;  iii,  1918 

Barren  and  Green  rivers,   Ky.,  operating  and  care  of  locks  and  dams 

on 1,302;  ill,  1972 

Big  Sandy  River,  construction  of  lock  and  dam  near  Lonisa,  Ky .  i,  305;  fii,  1992 
Cliincoteague  Bay,  construction  of  temporary  bridge  across  canal  connect- 
ing Delaware  Bay  and i,  430 

Clubfoot  and  Harlowe  Canal,  improvement  of  waterway  via i,  159;  ii,  1030 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  415 ;  i v,  2615 

Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams  on.  i,  208;  ii,  1297 
Cumberland    River,    Tenn.    and    Ky.,    constrnction  of  locks    and  dams 

on '. 1.278;  iii,\m 

Fox  Ri  ver  and  canal,  Wis.,  construction  of  bridge  across,  at  De  Pere i,  427 

Fox  River  and  canal,  Wis.,  construction  of  bridge  across,  at  Kankauna i,  427 

Fox  River,  Wis.,  construction  of  bridge  across  lock  of  canal  at  Little  Chute,  i,  429 

Fox  River,  Wis.,  operatinjg  and  care  of  locks  and  dams  on i,  330 ;  iv,  2111 

Galena  Ri  ver.  III.,  operating  and  care  of i,  263 ;  in,  1691 

Gre:it  Kanawha  River,  W.  Va.,  construction  of  locks  and  dams  on.  i,  297 ;  in,  1951 
Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams 

on 1, 299;  HI.  1962 

Green  River,  Ky .,  construction  of  Lock  No.  5 1, 302^  in,  1971 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2  at  Rumsey i,  302;  in,  1968 

Green  and  Barren  rivers,  Ky.,  operating  and  care  of  looks   and  dams 

on 1, 302;  III,  1972 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  336;  iv,  2162 

Illinois  River,  111.,  operating  and  care  of  Lai^range  and  Kampsville  locks 

and  dams i, 335;  iv, 2159 

Kentucky  River,  Ky.,  construction  of  locks  and  dams  on I,  303 ;  iii,  1980 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams  on.,  i,  304;  uij  1983 
Keweenaw  Point,  Mich.,  improvement  of  waterway  from  Lake  Superior 

to  Keweenaw  Bay I,312;  iv',2029 

Keweenaw  Point,   Mich.,  operating   and  care  of  waterway  from    Lake 

Superior  to  Keweenaw  Bay I,  313 ;  i v,  2029 

Little  Kanawha  River,  W.'Va.,  operating  and  care  of  lock  and  dam 

on 1,307;  iii,2C07 

Mississip])!  River,  construction  of  locks  and  dams  between  Minneapolis 

and  St.  Paul,  Minn ui,  1640, 1681 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and  dry 

dock  1,263;  in,  1684 

Monougahela  River,  construction  of  locks  and  dams  on i,  290 ;  in,  1908 

Mouoiigahela    River,    operating    and    care  of  locks    and    dams    Nos.  8 

and  9 i,  291 ;  iii,  1908 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 1, 291 ;  in,  1911 

Mon mgahcla  River,  pnrchase  of  Lock  and  Dam  No.  7 1, 291 ;  in,  1911 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on  i,  289;  in,  1876 

Ohio  River,  below  Beaver  River,  Pa.,  construction  of  dam i)287;  in,  1870 

Ohio  Ri  ver,  location  of  Dam  No.  2 1, 287 

Ohio  River,  operating  and  care  of  Davis  Island  Dam 1, 287;  ni,  1867 

Ohio  River,  opertiting  and  care  of  Louisville  and  Portland  Canal  i,  295;  in,  1935 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,  3t>5 ;  i  v,  2371 

St.  Clair  Flats  Canal^  Mich.,  operating  and  care  of- i,  366 ;  i  v,  2373 

St.  Marys  Falls  Canal,  Mich.,  operating  and  core  of i,  363 ;  i v.  2267 

St.  Marys  Falls  Canal,  Mich.,  water  levels 1, 441 ;  vi,  3319, 3130 

Sturgeon   Bay    and    Lake    Michigan    Ship    Caiiiil,    vVis.,    improvement 

of 1,319;  IV,  2066 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  improvement  of  harbor 

of  refuge  at  eaatern  entrance 1, 321 ;  i  v,  2062 

Sturgeon  Bay  and  I^ake  Michigan  Ship  Canal,  Wis.,  oxierating  and  care 

of 1,320;  IV,  2058 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal i.  284;  in,  1828 

Canapitsit  Channel,  Mass.,  improvement  of i,  54, 584 

Canarsie  Bay,  N.  Y.,  improvement  of i,  96,  795 

Caney  Fork  River,  Tenn.,  improvement  of 1, 282 ;  ill,  1818 

Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  ^,  536 

Cape  Charles,  Va.,  removal  of  wrecks  off i,  152;  ii.  987 

Cape  Charles  City  A'a.,  improvement  of  harbor  and  approaches  at i,  131 ;  ii,  904 

Cape  Fear  (North  feast)  River.  N.  C,  improvement  of 1, 163;  ii,  lOiO 

C»ape  Fear  River,  N.  C. : 

Improvement  of,  above  Wilmington i,  164 ;  it,  1044 

Improvement  of,  at  and  bolow  Wilmington i,  164 ;  ii,  1047 

Removal  of  wrecks  in  and  near  mouth  of ^..^^A(g:^1065 
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Cape  Hatteras,  N.  C,  removal  of  wreck  near i,  168 ;  ii,  1065 

Cape  Lookout  light-house,  removal  of  wrecks  near i,  168 ;  ii,  1065 

Carabello,  Tallabasseo  and  Georgia  Kailroad  Company,  bridge  of i,  431 

Carriages,  disappearing i,  5, 12 

Cascades  Canal,  Columbia  Kiver,  Oreg.,  construction  of i,  415;  iv,  2645 

Casemates,  mining i,  6 

Cedar  Bayou,  Tex.,  improvement  of i,  236 ;  ill,  1405 

Cedar  Keys,  rla.,  improvement  of  harbor  at i,  194 ;  ii,  1244 

Cedar  Kiver  Harbor,  Mich.,  improvement  of i.  315 ;  iv,  2043 

Cbamplain,  Lake: 

Breakwater  at  Rouse  Point,  N.  Y i,  390;  iv,2492 

Improvement  of  Narrows  of i,  392 ;  i v,  2499 

Charles,  Cape,  Va.,  removal  of  wrecks  at i,  152 ;  ii,  987 

Charles  River,  Boston  Harbor,  Mass.,  improvement  of i,  44, 552 

Charleston  Harbor,  S.  C. : 

Bridge  obstructing  cove  at  Sullivans  Island,  alteration  of 1, 431 

Defense  of 1, 6 

Improvement  of i,  172 ;  ii,  1101 

Removal  of  wreck  in i,  174 ;  ii,  1128 

Sullivans  Island,  site  for  fortification i,  13 

Charlevoix  Harbor,  Mich.,  improvement  of i,  352 ;  iv,  2233 

Charlotte  Harbor,  Fla.,  improvement  of i,  191 ;  ii,  1236 

Charlotte  Harbor,  N.  Y.,  improvement  of i,  383 ;  ii,  2455 

Charts,  Northern  and  Northwestern  Lakes,  correcting,  printing,  and  issuing 

of 1,438,440;  vi,3315 

Chatham,  Mass..  removal  of  wreck  near i,  62, 611 

Chatham  Bar,  Mass.,  removal  of  wreck  from i,  49, 568 

Chatham  Harbor,  Mass. : 

Improvement  of i,  49, 566 

Removal  of  wrecks  off 1, 49, 568 

Chatham  lights,  Mass.,  removal  of  wreck  near •. i,  6*3, 618 

Chatham  Roads  (Old),  Ma^s.,  removal  of  wreck  in i,  63, 613 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of i,  200;  ii,  1258 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  201 ;  ii,  1261 

Cheat  River,  \V.  Va.,  improvement  of i,  291 ;  ill,  1911 

Cheboygan  Harbor,  Mich.,  improvement  of I,  353 ;  iv,  2239 

Chefuncte  River,  La.,  improvement  of i,  220 ;  iii,  1349 

Chehalis  River,  Wash. : 

Improvement  of i,  411 ;  iv,  2604 

Improvement  of  Grays  Harbor  and i,  410 ;  iv,  2597 

Chelsea  Creek,  Mass.,  reconstruction  of  bridge  at  Boston 1, 428 

Chesapeake  Bay,  removal  of  wrecks  in i,  132, 152 ;  ii,  906, 987 

Chester  River,  Md.,  improvement  of,  from  Crumpton  to  Jones  Landing,  i,  125 ;  ii,  889 
Chicago,  111. : 

Bridge  across  Chicago  River  between  Jackson  and  Van  Buren  streets,  con- 
struction of 1, 427 

Bridge  east  of  Wells  street,  across  Chicago  River,  construction  of i,  428 

Bridge  east  of  Wells  street  bridge,  across  Chicago  River,  construction  of.  i,  429 
Bridge  of  city  across  Chicago  River  at  Van  Buren  street,  reconstruction  of.  i,  427 
Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Buffalo,  and i,361;  IV,2261 

Improvement  of  harbor  of i,  331 ;  i v,  2127 

Chicago  River,  111. : 

Bridge  across  South  Branch  of,  at  Van  Buren  street,  reconstruction  of i,  427 

Bridge  across  South  Branch  of,  between  Jackson  and  Van  Buren  streets, 

construction  of i,  427 

Bridge  east  of  Wells  street  bridge,  Chicago,  construction  of i,  429 

Bridge  east  of  Wells  street,  ('hicago,  construction  of i,  428 

Chicago  (South),  111. : 

Alteration  of  bridge  across  Calumet  River i,  430. 

Construction  of  bridge  across  Calumet  River i,  425 

Chickahominy  River,  Va.,  improvement  of i,  149 ;  ii,  980 

Chickasahay  River,  Miss.,  improvement  of i,  215 ;  ii,  1322 

Chief  of  Engineers,  Office  of  the.: i,444 

Chincotoague  Bay : 

Bridge  (temporary)  across  canal  connecting  Delaware  Bay  and,  construc- 
tion of 1,430 

Improvement  of  inland  waterway  from  Delaware  Bay  near  Lewes  to .  i,  123 ;  ii,  884 
Chipola  River,  Fla.,  improvement  of i>  197;  ii,  1252 
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Chippewa  River,  Wis. : 

Improvemeut of i, 266;  m,  1718 

Reservoirs  at  sources  of,  surveys  for ill,  1736 

.Chitto,  Bogue,  La.,  improvemeut  ot i,  218;  ii,  1331 

Choc  taw  hatcbee  River,  Fla.  and  Ala. ,  improvement  of i,  '202 ;  ii,  1263 

Choptauk  River,  Md.,  improvement  of i,  126;  ii,  1^1 

Christiana  River,  Del. : 

Improvement  of  Wilmington  Harbor tj  118;  u, 870 

Removal  of  Avreck  in i,  132;  ii,906 

ChurcbiUs  Ferry,  Texas,  construction  of  brid^o  across  San  Bernard  River i,426 

Cincinnati,  Ohio,  examination  and  survey  for  ice  harbors  at  months  of  Craw- 
fish and  Mill  creeks h^rS;  in,  1890 

Clark  River,  S.  C,  improvement  of i,  170;  ii,  1079 

Clarke  County,  Wash.,  construction  of  bridge  across  East   Fork  of  Lewis 

River  by i,428 

Clarice,  David  (steamer),  removal  of  wreck  of t,  182 ;  ii,  1209 

Clendonnin,  W,  Va.,  construction  of  bridge  across  Elk  River i,  429 

Cleveland  Harbor,  Ohio,  improvement  of 1, 375 ;  i v,  2409 

Clinch  River,  Tenn.,  improvement  of i,  277 ;  in,  1801 

Clinton  Harbor,  Conn.,  iinprovemout  of 1,^,610 

Clinton  River,  Mich.,  improvement  of i,  359 ;  iv.  2254 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via. ..  i,  159;  iij  1030 

Clubfoot  River,  N.  C,  improvement  of  waterway  via 1,159;  iiilOSO 

Coeheco  River,  N.  H.,  improvement  of i,  34, 534 

Coit,  W.  W.  (steamer),  removal  of  wreck  of i,  145 ;  ii,  971 

Colorado  River,  at  Yuma,  Ariz.,  improvement  of i,  391 ;  iv,  2521  j 

Columbia,  Department  of  the,  report  of  engineer  officer i,  443 }  vi,  3152 

Columbia,  Tex.,  construction  of  bridge  across  Brazos  River  at 1,428  I 

Columbia  River,  Greg,  and  Wash. : 

Construction  of  Cascades  Canal i,  415 ;  iv,  2645 

Examination   for  improvement  between  Three  Mile   Rapids  and  Celilo  i 

Falls 1,418;  iv,^64  j 

Gauging i,418;  iv,2864  | 

Improvement  of,  between  Rock  Island  Rapids  and  Priest  Rnpids .  i,  409:  iv,  2593 

Improvement  of,  between  Vancouver  and  Willamette  River i,  414 ;  i v,  2ft43  \ 

Improvement  of  mouth  of i,  413 ;  iv,  2631  j 

Improvement  of  Snake  River  and  upper  part  of i,  408 ;  i v,  2593  j 

Improvement  of  Willamette  River  and,  below  Portland i,  416;  i v,  2654  I 

Common  Flats,  Old  Chatham  Roads,  Mass.,  removal  of  wreck  on i,  63, 613         \ 

Compton  Creek,  N.  J.,  improvement  of i,  105, 818 

Conecuh  River,  Ala.,  improvement  of i,  204 ;  ii,  1275 

Congaree  River,  S.  C,  improvement  of i,  171 ;  ii,  1092 

Conneaut  Harbor,  Ohio,  improvement  of i,  377 ;  iv,  2423 

Connecticut  River,  Mass.  and  Conn. : 

Improvement  of 1, 65, 630 

Improvement  of,  above  Hartford ? 1. 65,  630 

Improvement  of,  below  Hartford 1, 66, 632 

Contentnia  Creek,  N.  C. : 

Bridge  near  Grifton,  construction  of 1,426 

Improvement  of 1, 157;  11,1022 

Contingencies,  examinations,  and  surveys  of  rivers  and  harbors,  estimates  for.  r,  419 

Coos  Bay  and  Harbor,  Oreg.,  improvement  of 1, 403;  iv,  2561 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of 1,206;  n,  1285 

Improvement  of,  between  Rome,  Qa.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  bridge I»207;  n,  1286 

Improvement  of,  between  Wetumpka,  Ala.,  and  East  Tennessee,  Virffiiiia 

and  Georgia  Railroa<l  bridge i,^;  n,  1291 

Operating  and  care  of  locks  and  dams  on 1, 208;  ii,  1297 

Coqnillo  River,  Ore^. : 

Improvement  of,  at  the  entrance 1, 402 ;  iv,  2553 

Improvement  of,  between  CoqulUe  City  and  Myrtle  Point i,  403 ;  iv,  2558 

Comey,  Bayon,  La.,  improvement  of i,  242 ;  III,  1468 

Corporations,  occupancy  or  injury  of  public  structures  by i,  20, 431;  vi,  3189 

Corps  of  Engineers : 

Number  of  officers 1,3 

Changes  during  the  year i,  3 

Distribution  of  officers I,  .S,  444 

Laws  of  Fifty-third  Congress,  second  session,  affectinj^  the. . ', vi, 3455 

Officers  detached Ij4 
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Cos  Cob  Harbor,  Conn.,  improvement  of i,  75, 681 

Courtableau,  Bayon,  La.,  improvement  of i,  225 ;  iii,  1365 

Cow  Bayou,  Tex.,  construction  of  bridge  of  Orange  County  across i,  426 

Cowlitz  River,  Wash. ,  improvement  of i,  417 ;  i v,  2662 

Crawlish  Creek,  Cincinnati,  Ohio,  examination  and  survey  for  ice  harbor  at 

mouth  of 1,289;  in,  1890 

Creighton  Bridge  Company,  bridfje  of i,  428 

Creighton,  Pa.,  construction  of  bridge  across  Allegheny  River i,  428 

Cross-over    Light,    St.    Lawrence    Kiver,   N.    Y.,    improvement    of    shoals 

near...: i,389;  iv,2489 

Cumberland  River,  Tenn.  and  Ky. : 

Construction  of  locks  and  dams  on i,  278;  in,  1804 

Improvement  of i,  278 ;  ill,  1804 

Improvement  of,  above  Nashville,  Tenn i,  279  j  in,  1807 

Improvement  of,  below  Nashville,  Tenn i,  278 ;  in,  1805 

Cumberland  Sound,  Ga.,  improvement  of i,  181 ;  ii,  1200 

Current  River,  Ark.  and  Mo.,  improvement  of i,  254 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  151 ;  ii,  983 

Curtis  Bay,  Md.,  improvement  of  channel  to i,  133 ;  n,  914 

Cushings  Island,  Me.,  site  for  fortification i,  13 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,  197 ;  ii,  1252 

CuttyhunK,  Mass.,  removal  of  wreck  near i,  63, 619 

D. 

Dams  and  locks.    See  Canals. 

D'Arbonno  Bayou,  La.,  improvement  of i,  242 ;  in,  1468 

Darien  Harbor,  Ga.,  improvement  of i,  177 ;  n,  1166 

D'av  ids  Island,  N.  Y. ,  sea  wall  and  embankment  at i,  14 

Davis  Island  Dam,  Ohio  River,  operating  and  care  of i,  287 ;  ni,  1867 

Defenses.     Sec  Fortifications. 

Do  Guerre  Point,  Cal.,  construction  of  dam  in  Yuba  River  at i,  421 ;  vi,  3174 

Delaware  Bay : 

Bridge  (temporary)  across  canal  connecting  Chincoteagno  Bay  and,  con- 
struction of , . .  .* 1, 430 

Ice  harbor  at  head,  of,  improvement  of i>  112 ;  ii,  849 

Inland  waterway  from  Chincoteagno  Bay,  Va.,  to,  near  Lewes,  improve- 
ment of 1,123;  11,884 

Pier  at  Lewes,  Del.,  construction  of i,  113 ;  ii,  850 

Wreck,  removal  of -. ii,862 

Delaware  Breakwater,  Del.,  improvement  of i;  114  >  ii»  852 

Delaware  River,  N.  J.  and  Pa. : 

AtCamden,  N.  J.,  improvement  of 1,108,110;  if,  827,836 

At  Philadelphia,  Pa.,  improvement  of 1, 108, 110 ;  ir,  827,  836 

Between  Philadelphia  and  Camden,  improvement  of i,  110 ;  ii,  836 

Harbor  lines  at  Philadelphia  and  pamden,  establishment  of i,  423;  ii,  864 

Ico  harbor  at  Marcns  Hook,  Pa.,  improTement  of i,  112 ;  n,  848 

Improvement  of i,  108;  ii,827 

Mifflin,  Fort,  Pa.,  sale  of  Government  land  in  vicinity  of i,  461 

Wrecks,  removal  of 1,117,118;  11,861,862 

De  Pere,  Wis.,  construction  of  bridge  across  Fox  River  and.  canal  by  city  of.,  i,  427 

Depot,  engineer i,  18, 474 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 

care  of i,263;  in,  1684 

Des  Moines  Rapids,  Mississippi  River,  impro^'ement  of i,  263 ;  in,  1683 

Detroit  River,  Mich.,  improvement  of i,  367;  iv,  2376 

Disappearing  carriages ^ •. '>  5, 12 

District  of  Columbia: 

Great  Falls,  Potomac  River,  use  of  water  power  for  electric  lighting...  vi, 3256 

Public  buildings  and  grounds 1,435;  vi,  3265 

Washington  aqueduct i,  432 ;  vi,  3193 

Washington  monument i,  435 ;  vi,  3207 

Water  supply  of  Washington,  D.  C,  increasing i,  434 ;  vi,  3222 

Di^-ision  engineers : i,  20 

Divisions,  engineer 1,20 

Dog  River,  Ala.,  construction  of  bridge  across i,  426 

Dorchester  County,  Md.,  construction  of  bridge  across  Cambridge  Harbor  at 

Cambridge  by i,  429 

Dow,  Mar  if  E.  H,  G,  (schooner),  removal  of  wreck  of 1, 152 ;  ii,  987 

Duck  Island  Harbor,  Conn.,  improvement  of  harbor  of  refuge  at i,  67, 638 
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Diiliith,  Minn. : 

Iinprovemont  of  clianuels  ia  connecting  waters  of  Great  Lakes  between 
Buffalo,  Chicago,  and i,  361 ;  iv,  2261 

Iniprovenient  of  harbor  at i,  309 ;  iv,  2014 

Dunkirk  Harbor,  N.  Y.,  improvement  of i,  379:  iv,2434 

J>uunellou,  Fla.,  construction  of  bridge  across  Withlacoochee  River  ..   1.429 

E. 

Kuglo  Harbor,  Mich.,  improvement  of i,  312;  iv,2088 

East  Chester  Creek,  N.  Y.,  improvement  of 1,77,688 

Kast  J^i verpoul  Bridge  Company,  bridge  of .- i,  425 

EuHt  Liverpool,  Ohio,  construction  of  bridge  across  Ohio  River i,  4S 

East  River,  N.  Y.: 

Improvcniput  of i,  87. 751 

Removnl  of  wrecks  off  Sunken  Meadow i,  95,  785, 786 

Eastern  Branch  of  Potomac  River.     See  Anaeostia  River. 

Edgartown,  Marthas  Vineyard,  Mas.s.,  improvement  of  inner  li:.vbor  at i,  51,576 

Edisto  River,  S.  C,  improvement  of i,  173;  ii,  1119 

Elizabeth  River,  N.  J.: 

Improvement  of I,  100, 804 

Removal  of  wrecks  in i,  108, 823 

Elizabeth  River,  Va.,  bridge  across  Western  Branch  of,  between  West  Norfolk 

and  Port  Norfolk,  construction  of '. i,  429 

Elk  River,  Md.,  improvenient  of I,  124 ;  ii, 888 

Elk  River,  W.  Va.: 

Bridge  at  ('lendennin,  construction  of L  429 

Improvement  of i,  299 ;  iiL  1963 

EmbauKments i,  14 

Emplacements  for  guns  and  mortars i,  5i  11 

Enchantress  (schooner),  removal  of  wreck  of i,  168 ;  ii,  1065 

Engineer  depot 1, 18,  474 

Engineer  divisions - i,20 

Engineer  School,  United  States i,  17, 468 

Engineers,  battalion  of i,  17, 469 

Engineers,  Corps  of.     See  Corps  of  Engineers. 

Engint'crs,  division i,  20 

Engineers,  Office  of  the  Chief  of i,444 

Engineers,  The  Board  of: 

Members 1. 15 

Members,  aiMitional  duties  of f,  16 

Personal  examinations i,  16 

Reports,  summary  of i,  15 

Enterprise  (canal  boat),  removal  of  wreck  of 1, 118 ;  ii,  862 

Erie  Harbor,  Pa. : 

Improvement  of 1, 378 ;  i v,  2427 

Preservation  of  Prescjuc  Isle  Peninsula  . . ! I,  379 ;  iv,  2433 

Erie,  Lake : 

Sec  also  Northern  :.nd  Northwestern  Lakes. 

Removal  of  wreck  off  Ashtabula  Harbor,  Ohio i,  378 ;  iv,  2426 

Water  levels 1,441:  vi.  3430,8431 

Escambia  River,  Fla.,  improvement  of i,  204 ;  ii,  1275 

Essex  River,  Mass.,  improvement  of i,  39, 536 

Estimates : 

California  Debris  Commission vi.  3175 

Engineer  depot «. 1. 19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,  419 

TortiHcations 1, 5, 15 

Great  Falls,  Potomac  River,  erection  of  lishways  at .• i,  -435 

Maps,  publication  of 1,443 

Mississippi  River  Commission i,42l 

Missouri  River  Commission 1,421 

New  York  Harbor,  supervision  of i,  420 

Northern  and  North  western  Lakes 1, 441 

Public  buildings  and  grounds,  and  Washington  monument,  District  of 

Columbia 1,437 

Ri  vers  and  harbors 1, 19 

Surveys  and  reconnaissances  and  publication  of  maps 1,443 

Washington  atiueduct 1,434 

\A'ashington,  J).  C,  increasing  water  supply  of 1,435 

Yellowstone  National  Park,  roads  .lud  bridges  in  . . .  Yim\ze6  5v  ^OOQl6  ^'^^^ 
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Everett  Harbor,  Wash. : 

KstabliBlimeiit  of  harbor  lines i,  424 ;  iv,  2627 

Improvement  of l v,  2623 

Exauii nations,  surveys,  and  contingencies  of  rivers  and  harbors,  estimates  for*  i,  413 
Explorations,  reconnaissances,  and  surveys  in  military  departments. .  i,  449 ;  vi,  3451 

F. 

Fairleo  Creek,  Md.,  improvement  of i,  125 ;  ii,  888 

Fairport  Harbor,  Ohio,  improvement  of i,  376 ;  iv,  2414 

Falia,  15ogue,  Fla.,  improvement  of i,  220 ;  iii,  1349 

Falls  of  Ohio  Kiver: 

Improvement  of,  Louisville,  Ky 1, 293 ;  iii,  1929 

Improvement  of  Indiana  Chute i,  295;  in,  3933 

Farnftworihf  G.  M.  (schooner),  removal  of  wreck  of i,  63, 613 

Faulkncrs  Island,  Long  Island  Sound,  removal  of  wreck  near 1»  82, 712 

Feather  Kiver,  Cal. : 

Improvement  of • i,  399 ;  iv,  2533 

Improvement  of,  and  tributaries i,  421 ;  vi,  3174 

Fernandina,    Fla.,   iaiprovcment  of   inside    route  between   Savannah,    Ga., 

and 1,182;  ii,  1206 

Fishing  Creek,  N.  C,  improvement  of i,  156 ;  ii,  1018 

Fish  ways  at  Great  Falls  of  Potomac  River,  erection  of i,  435 ;  vi,  3224 

Five  Mile  River  Harbor,  Conn.,  improvement  of i,  74, 674 

Flint  River,  Ga.,  improvement  of i,  198 ;  n,  1255 

Flood  Hock  (U.  S.  dredge),  removal  of  wreck  of 1, 95,  785 

Flushing  Bay.,  N.  Y.,  improvement  of i,  80,  703 

Forked  Deer  River,  Tenu.,  improvement  of i,  250 ;  iii,  1519 

Fort  Point  Channel,  Mass.     See  Boston  Harbor. 
Fortifications: 

Allotments 1,6,12 

Appropriations  i,  5 

Bojird  on,  or  other  defenses 1, 4 

Estimates i,5, 15 

Preservation  and  repair  of i,  12 

Projects 1, 5 

Sites  for,  acquisition  of 1, 13 

Fourche  Le  Fevre  River,  Ark . ,  improvement  of i,  252 ;  iil,  1544 

Fowl  River,  Ala.,  construction  of  bridge  across i,  426 

Fox  River,  Wis. : 

Bridge  at  De  Pere,  construction  of 1, 427 

Bridge  at  Kaukauna  across  river  and  canal,  construction  of 1, 427 

Improvement  of i,  329 ;  i v,  2103 

Operating  and  care  of  locks  and  dams  on i,  330;  iv,  2111 

Frankfort  Harbor,  Mich.,  improvement  of I,  351 ;  i  v,  2230 

Franklin  (schooner),  removal  of  wreck  of i,  63, 616 

French  Broad  River,  Tenn.,  improvement  of i,  276 ;  iii,  1797 

■ 
G. 

Galena  River,  111.,  operating  and  eare  of 1, 263 ;  ill,  1691 

Galleries,  cable 1, 6 

Galveston  Bay,  Tex. : 

Improvement  of  channel  in  West  Galveston  Bay i,  235 ;  in,  1399 

Improvement  of  ship  channel  in 1, 234 ;  in,  1396 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to i,  233 ;  in,  1389 

Gasconade  River,  Mo.,  improvement  of : i,  259 ;  in,  1617 

Gauley  River,  W.  Va.,  improvement  of i,  800 ;  in,  1964 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  95, 785 

Genei-al  Grant  (canal  boat),  removal  of  wreck  of i,  117,   ii,  861 

Genesee  River,  N.  Y.     See  Charlotte  Harbor. 

George,  Lake,  Fla.,  improvement  of  Volusia  Bar  at  head  of i,  186 ;  ii,  1220 

Georgetown  Harbor,  S.  C,  improvement  of i,  166 ;  n,  1057 

Georgia,  improvement  of  inside  waterway  along  coast  of i,  182;  n,  1206 

Gila  River,  Ariz.,  improvement  of,  at  Yuma i,  397 ;  iv,  2521 

Gills  Lauding,  Wis.,  construction  of  bridge  across  Wolf  River i,  427 

Glen  Cove  Harbor,  N.  Y.,  improvement  of I,  79,  700 

Gloucester  Harbor,  Mass.,  improvement  of. i,  40, 539 

Gonsoulin,  Adrien,  bridge  of i,  429 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by.. .  i,  180;  ii,  1193 
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Oosheu  Creek,  N.  J.,  improvement  of i,  117;  ii,  838 

Governors  Island,  N.  Y.,  sea  wall  and  embankment  at i,  14 

Gowanus  Bay,  N.  Y.,  improvement  of i,  91,  764 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  91,  764 

Grand  Haven  Harbor,  Mich.,  improvement  of I,  343 ;  iv,  2208 

Grand  Lake,  La.,  improvement  of '. i,  227;  iii,  1372 

Gnind  Marais,  Mich.,  improvement  of  harbor  of  refuge  at i,  314 ;  iv,  2037 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  308 ;  iv,  2009 

Grand  River,  La. : 

Improvement  of i,224;  iii,  1381 

Removal  of  wreck  in • i,  232 ;  in,  1383 

Grand  River,  Ohio.     See  Fairport  Harbor. 

Grants  General  (canal  boat),  removal  of  wreck  of i,  117 ;  ii,  861 

Grays  Harbor,  Wash.,  improvement  of i,  410;  iv, 25SfJ 

Great  Chazy  River,  N.  Y.,  improvement  of i,390;  iv,2493 

Great  Falls,  Potomac  River : 

Erection  of  fishways  at i, 435;  vi, 3224 

Fso  of  water  power  of,  for  electric  ligliting vi,  3256 

Great  Kanawha  River,  W.  Va. : 

Improvement  of 1,297;  ui,  1S61 

Operating  and  euro  of  locks  and  dams  on 1, 299 ;  in,  1962 

Great  Lakes : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement   of   channels   in   connecting  waters  of,  between  Chicago, 
Duluth,and  Buffalo J,36l;  iv,226l 

Raft-towing  on,  and  connecting  waters i,  368 ;  iv,  2378 

Great  Pedeo  River,  S.  C,  improvement  of i,  17(^;  u,1076 

Great  Sodns  Bay,  N.  Y.,  improvement  of  harbor  at i,  385 ;  iv,  24W 

Green  Bay,  Wis.,  water  levels it44rl;  vi,3130 

Green  Bay  Harbor,  Wis.,  improvement  of i,  318 ;  iv,  2053 

Green  J  George  G.  (schooner),  removal  of  .wreck  of i,  168 ;  ii,  10© 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of 1, 57,  582 

Gyeen  River,  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River  (Lock  No.  5).  i,302;  in,  197?. 
.  Operating  and  care  of  locks  and  dams  on i,  302 ;  in,  1972 

Rotonstructiou  of  Lock  No.  2,  at  Runisey i, 302 ;  in!  196S 

Gn  enport  Harbor,  N.  Y. : 

Establishment  of  harbor  lines 1,422,716 

Improvement  of 1,78,692 

Grifton,  N.  C,  construction  of  bridge  across  Contentnia  Creek  near i,  426 

Grossepoin t  Channel,  Mich.,  improvement  of i,  366 ;  i v.  2376 

(Jrovera  Cliff,  Mass.,  site  for  fortification i,  13 

Gun  batteries 1, 5, 11, 12 

Gun  emplacements i, 5 

Gun  platforms 1. 12 

Guyandotte  River,  W.  Vft.,  improvement  of 1,306;  in,  2004 

II.  . 

Hampton  Roads,  Va.,  defense  of i,  6, 10 

Hancf kerchief  light-ship,  Mass.,  removal  of  wreck  near i,  62, 612 

Handkerchief  Shoal,  Mass.,  removal  of  wreck  in  slough  of 1, 62, 606 

Hankinsons  Ferry,  Miss.,  construction  of  bridge  across  Big  Black  River i,  430 

Harbor  lines,  establishment  of 1,20,422 

Alameda  Harbor,  Cal 1,424;  iv,2505 

Delaware  River,  Pa.  and N.  J 1,423;  ii,864 

Everett  Harbor,  Wash.... i,424;  iv,2627 

Greeuport  Harbor,  N.  Y 1,422,716 

Harlem  .River,  N.  Y 1,422,786 

Missouri  River,  Kans.  andMo 1,423;  vi,3159 

Napa  River,  Cal I»424;  iv,2522 

Niagara  River,  N.  Y 1,424;  iv,2452 

Oakland  Harbor,  Cal 1,424;  iv,2505,2506 

Oconto  Harbor,  Wis 1,424;  iv,2124 

Ohio  River,  Ohio 1,423;  ill,  18M 

•Patchogue  River,  N.  Y 1,422,719 

St.Joseph  Harbor,Mich 1,424:  iv,2S8 

SanP>ancisco  Bay,  Cal i,424;  iv,2505,2506 

Shrewsbury  River,  N.J 1,423,823 

Superior  Bay,  Wis i,  423;  iv,  2039 

W^estchester  Creek,  N.Y ....1.423,790 
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Harbors  and  rivers.     See  Rivers  and  harbors. 
Harlem  River,  X.  Y. : 

Improvement  of i,  86, 741 

Modilication  of  harbor  lines 1,422,786 

Harlowo  and  Clubfoot  Canal.  N.  C,  improvement  of  waterway  via. ..  i,  159;  Ji,  1030 

Harlowo  River,  N.  C,  improvement  of  waterway  via i,  159;  ii,  1030 

Harraseeket  River,  Me.,  improvement  of i,  29, 512 

Hartford,  Conn.: 

Improvement  of  Connecticut  River  above i,  65, 630 

Improvement  of  Connecticut  River  below i,  66, 632 

Hatteras,  Cape,  N.  C,  removal  of  wreck  near i,  168 ;  n,  1065 

Haverhill,  Mass.,  alteration  of  city  bridge  obstructing  Merrimac  River  between 

Bradford  and i,430 

Ha\Te  do  Grace,  Md.,  improvement  of  Susqnehanna  River  iu  vicinity  of.  r,  124;  ii,  886 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of I,  364 ;  iv,  2367 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1,87,751 

Hempstead,  N.  Y.,  construction  of  bridge  acroas  Nortous  Creek  by  town  of i,  427 

Henlopeu  City,  Del.,  construction  of  temporary  bridge  near,  across  canal 

connecting  Chincoteague  and  Delaware  bays I,  430 

Herr  Island,  Pa.,  construction  of  dam  in  Allegheny  River  at i?  292;  iii,  1918 

Hillsborough  River,  Fla.,  construction  of  bridge  at  Tampa i,  426 

JSilton,  J,  1).  (canal  boat),  removal  of  wreck  of i,  132 ;  ii,  906 

Hingbam  Harbor,  Mass.^  improvement  of J,  46, 557 

Hiwassee  River,  Tenn.,  improvement  ol i,  275 ;  in,  1795 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of 1, 343 ;  iv,  2206 

Holston  River,  Tenn.,  construction  of  bridge  at  Boyds  Ferry,  near  Knoxville..  i,  427 

Ifopkins,  L,  F.  (schooner),  removal  of  wreck  of i,  63, 620 

Horseshoe,  the,  Chesapeake  Bay,  removal  of  wreck  on 1, 152 ;  ii,  987 

Housatonic  River,  Conn.,  improvement  of i,  71, 654 

Houston,  Tex.,  construction  of  bridge  across  Buffalo  Bayou  by  city  of i,  428 

Hudnon  (barge),  removal  of  wreck  of ii,  907 

Hndson  River,  N.  Y.,  improvement  of i,  83, 723 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  401 ;  i  v,  2540 

Huntington  Harbor,  N.  Y.,  improvement  of i,  79, 698 

Huron  Harbor,  Ohio,  improvement  of i,  372 ;  ' v,  2400 

Hnrou,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Harbor  of  refngo  at  Sand  Beach,  Mich i,356;  iv,  2247 

Water  levels i,441;  vi,  3319, 3430 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at i,  50,  571 

Hyannis  Harbor,  Mass.,  removal  of  wrecks  in i,  63, 614, 615, 616 

Hydraulic  mining  in  California i,  421 ;  vi,  3196 

I. 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  336 ;  iv,  2162 

Hlinois  River,  111. : 

Improvement  of 1,331;  iv,  2150 

Operating  and  care  of  La  Grange  and  Kampsville  locks  and  dams .  i,  335 ;  i  v,  2159 

Indian  River,  Fla.,  improvement  ot 1. 188 ;  ir,  1225 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  295 ;  in,  1933 

Individuals,  occupancy  or  injury  of  public  structures  by i,  20, 431 ;  vi,  3189 

In j  nry  to  structures  built  by  the  United  States i,  20, 431 ;  vi,  3189 

Inland  Avaterways.     See  Waterways. 

Inside  routes,  waterways,  etc.    See  Waterways. 

Ipswich  River,  Mass.,  improvement  of i,  38, 53-i 

J. 

Jamaica  Bay,  N.  Y.,  improvement  of, i,  93, 779 

James  River,  Va.,  improvement  of 1, 133 ;  ii,  915 

Jeffreys  Point  Channel,  Mass.    See  Boston  Harbor. 

Jekyl  Creek,  Ga.,  improvement  of i,  181;  ii,  1197 

Judith,  Point,  R.  I.,  improvement  of  harbor  of  refuge  at i,  58, 596 

Julia  (vessel),  removal  of  wreck  of i,  62, 610 

Juliette  (vessel),  removal  of  wreck  of 1,62,610 

K. 

Kampsville  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of.,  i,  335;  iv,  2159 
Kanawha  Connty,  W.  Va.,  construction  of  bridge  across  Elk  River  at  Clcn- 

denninby B^tTz^di)yV-i^Ogie'*29 
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ICansns  City,  Kaus.,  eetabliehmftnt  of  harbor  linea i,  423;  vi,  3159 

ICausas  City,  Mo.,  establishmeiit  of  harbor  liues i,  423;  vi,  3159 

Kaskiiakia  Kiver,  111.,  improvement  of 1,260;  in,  16:24 

Kankaiiua,  Wis. : 

Construction  of  bridge  across  Fox  River  and  canal  by  city  of i,  427 

Construction  of  bridge  across  lock  of  canal  at  Little  Chute  by  city  of i,  429 

Kelaej/y  Joh n  I\  (schooner),  removal  of  wreck  of i,  62, 612 

Kennebec  Ri vei,  Me.,  improvement  of i,  28, 508 

Kenosha  Harbor,  Wis.,  improvement  of i,  327 ;  iv,  2097 

Kensington  Rapid  Transit  Bridge  Company,  bridge  of i,  428 

Ivent  Island,  Chesapeake  Bay,  removal  of  wreck  off '. i,  132 ;  ii,  906 

Kent  (schooner),  removal  of  wreck  of 1, 117;  11,861 

Kentucky  River,  Ky. : 

Improvement  of i,  303 ;  lu,  1980 

Operating  and  care  of  locks  and  dams  on i,  304 ;  iii,  1983 

Kewaunee  Harbor,  Wis.,  improvement  of i,  322:  iv,  2066 

Keweenaw  Bay,  Mich.,  waterway  across  Keweenaw  Point  from  Lake  Superior 
to: 

Improvement  of i,  312 ;  iv,  2029 

Operating  and  care  of i,  313 ;  i v,  2029 

Keweenaw  Point,  Mich.,  waterway  across: 

Improvement  of v i,  312 ;  iv,  2029 

Operating  and  care  of i,  313;  iv,  2029 

Key  West  Harbor,  Fla.,  improvement  of  northwest  entrance i,  189;  ii,  1230 

Keyport  Harbor,  N.  J.,  improvement  of i,  104, 815 

Kingston  Harbor,  Mass.^  improvement  of i, 47,562 

Klaskuiue  River,  Oreg.,  improvement  of 1, 418 ;  iv%  266S 

Knox  County,  Tenn.,  construction  of  bridge  across  Holston  River  by i,  427 

Knoxville,  Tenn.,  construction  of  bridge  across  Holston  River  near i,  427 

La  Center,  Wash.,  construction  of  bridge  across  East  Fork  of  Lewis  River i,  4^ 

Lafourche,  Bayou,  La.,  improvement  of i,  223 ;  iii,  1356 

La  Grange  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of. ..  i,  335;  iv,  2159 

Lake  Shore  and  Michigan  Southern  Railroad  Company,  bridge  of i,  425 

Lake  Street  Elevated  Railroad  Company,  bridge  of . .  /. i,  429 

Lakes,  Great.     See  Great  Lakes  and  Northern  and  JNorthwestern  Lakes. 
Lakes,  Northern  and  Northwestern.     See  Northern  and  Northwestern  Lakes. 

Larchmont  Harbor,  N.  Y.,  improvement  of 1, 77, 686 

La  Trappe  River,  Md.,  iin))rovement  of i,  126 ;  u,  892 

Laws  of  Fifty-third  Congress,  second  session,  affecting  Corps  of  Engineers,   vi,  3455 

Lea,  Charles  (tugboat),  removal  of  wreck  of i,  132 ;  ii,  906 

Leaf  River,  Miss.,  improvement  of i,  216 ;  ii,  1323 

Leon  (tug),  removal  of  wreck  of i,  182 ;  ii,  1209 

Le visa  Fork  of  Big  Sandy  River,  Ky . ,  improvement  of i,  305 ;  iii,  2001 

Lewes,  Del. : 

Construction  of  pier  at i,  113;  ii,860 

Improvement  of  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware 

Bay  near i,  123 ;  ii,  884 

Lewis  River,  Wash.,  construction  of  bridge  at  La  Center,  across  East  Fork  of. .  i,  428 
Licking  River,   Ky.,   improvement    of,    between    Farmers    and    West    Lib- 
erty   1,304;  lu,  1992 

Little  Chute,  Wis.,  construction  of  bridge  across  lock  of  canal  at r,429 

Little  Harbor,  N.  IT.,  improvement  of  harbor  of  refuge  at 1, 35, 527 

Little  Kanawha  River,  W.  Va. : 

Improvement  of 1, 307 ;  iii,  2006 

Operating  and  care  of  lock  and  dam  on i,  307 ;  in,  2007 

Little  Pedee  River,  S.  C,  improvement  of 1, 169;  ii,  1074 

Little  Pigeon  River,  Tenn.,  improvement  of 1, 277 ;  ill,  1800 

Little  Rock,  Ark.,  constrncticm  of  bridge  across  Arkansas  River 1,485 

Little  Rock  Bridge  and  Terminal  Railway  Company,  bridge  of 1,425 

liittle  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at 1, 386;  iv,  2470 

Liverpool  (East),  Ohio,  construction  of  bridge  across  Ohio  River 1,425 

Livingston  Point,  Ky.,  preservation  of *.  1,275;  iii,17SB 

Locks  and  dams.     See  Canals. 

Lockwoods  Folly  Kiver,  N.  C,  improvement  of i,  166;  il,  1056 

Logstown,  Pa.,  removal  of  wrecks  in  Ohio  River  at i,  2S& ;  in,  18© 
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Long  Island,  channel  between  Nixs  Mate  and.     See  Boston  Harbor,  Mass. 

Long  Island  Sound,  removal  of  wrecks  in i,  82,  712, 714 

Long  Sand  Shoal,  Long  Island  Sound,  removal  of  wreck  near i,  82,  714 

Lookont,  Cape,  light- house,  removal  of  wrecks  near 1, 168 ;  ii,  1065 

Loreauville,  La. ,  construction  of  bridge  across  Bayou  Techo  near i,  429 

Louisa,  Ky.,  construction  of  lock  and  dam  i:i  Big  Sandy  River  near.,  i,  305;  iii,  1992 

Louisville  and  I^ortlaud  Caual,  Oliio  River,  operating  and  care  of i,  295;  iii,  1935 

Louisville,  Ky.,  Falls  of  Ohio  River  at: 

Improvement  of i,  293 ;  in,  1929 

Improvement  of  Indiana  Chute i,  295;  in,  1933 

Operating  and  care  of  LouisviJle  and  Portland  Canal i,  295;  in,  1935 

Lower  Chipola  River,  Fla.,  improvement  of i,  197 ;  ii,  1252 

Lower  Machodoo  Creek,  Va. ,  improvement  of i,  141 ;  ii,  950 

Lnbec  Channel,  Me.,  improvement  of i,  21, 491 

LndUigton  Harbor,  Mich.,  improvement  of i,  348 ;  i v,  2220 

Lulu  (schooner),  removal  of  wreck  of i,  152 ;  n,  987 

Lumber  River,  N.  C.  and  S.  C,  improvement  of i,  169 ;  ii,  1071 

Lynn  Harbor,  Mass.,  improvement  of i,  42, 545 

M. 

McClary ,  Fort,  reservation,  Me. ,  site  for  fortification i,  13 

McHenry,  Fort,  Md.,  sea  wall  at 1, 14 

M  duty  re,  Fla.,  alterati<m  of  bridge  obstructing  Ocklochone©  River i,  431 

Machodoc  (Lower)  Creek,  Va.,  improvement  of i,  141 ;  ii,  950 

Mackeys  Creek,  N.  C,  improvement  of i,  155 ;  ii,  995 

Mavon,  Bayou,  La.,  improvement  of i,  244 ;  in,  1479 

Maiden  River,  Ma»s.,  improvement  of i,  43, 547 

Manasquan  River,  N.  J.,* improvement  of '. 1, 107, 822 

Manatee  River,  Fla.,  improvement  of i,  192 ;  ii,  1238 

Manchac,  Bayou,  La.,  improvement  of i,  222 ;  in,  1354 

Manchester  Harbor,  Mass.,  improvement  of i,  41, 542 

Manistee,  Mich.,  construction  of  bridge  across  Manistee  River  by  city  of i,  427 

Manistee  Harbor,  Mich.,  improvement  of i,  348 ;  i v,  2223 

Manistee  River,  Mich.,  construction  of  bridge  at  Manistee i,  427 

Manistique,  Mich.,  improvement  of  harbor  at i,  315 ;  iv,  2042 

Manitowoc  Harbor,  Wis.,  improvement  of i,  323 ;  i v,  2072 

Manokin  River,  Md.,  improvement  of i,  130;  n,  901 

Maps,  military  and  other i,  443 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at i,  112 ;  ii,  848 

Marquette,  Mich.,  improvement  of  harbor  at i,  313 :  iv,  2035 

Marthas  Vineyard,  Mass. : 

Improvement  of  inner  harbor  at  Edgartown i,  51, 576 

Removal  of  wreck  near 1, 63, 619 

Martins  Ferry,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423;  in,  1894 

Maryland  (steamer),  removal  of  wreck  of i,  118 ;  n,  862 

Mattaponi  River,  Va.,  improvement  of i,  144 ;  n,  966 

Mattawan  Creek,  N.  J.,  improvement  of i,  104, 816 

Manniee  Bay,  Ohio.     See  Toledo  Harbor. 
Mauniee  River,  Ohio.     See  Toledo  Harbor. 

Maurice  River  Cove,  Delaware  Bay,  removal  of  wreck  in ii,  862 

Menominee  Harbor,  Mich,  and  Wis.,  improvement  of i,  316;  i v,  2045 

Menominee  River,  Mich,  and  Wis.,  improvement  of i.  316 ;  iv,  2047 

Mermentau  River  and  tributaries,  La.,  improvement  of i,  227 ;  in,  1372 

Merrimnc  River,  Mass. : 

Bridge  between  Haverhill  and  Bradford  obstructing,  alteration  of i,  430 

Improvement  of i,  37,  532 

Meseer^  Laura  E.  (schooner),  removal  of  wreck  of r,  63, 617 

Metropolitan  West  Side  Elevated  Railroad  Company,  bridge  of i,  427 

Mianus  River,  Conn.,  improvement  of i,  75,  681 

Michigan  City  Harbor,  Ind.,  improvement  of i,  337 ;  i v,  2188 

Michigan,  Lake : 

See  also  Northern  and  Northwestern  lakes. 

Dredging  harbors  on  east  coast  of iv,  2237 

Water  levels i,441;  vi,  :M30,  3435 

Middle  Ciround  (Outer),  Chesapeake  Bay,  removal  of  wreck  on i,  152 ;  ii,  987 

Mifflin,  Fort,  Pa.,  sale  of  Government  land  on  Delaware  River  in  vicinity  of.     i,  461 

Milford  Harbor,  Conn.,  improvement  of i,  70, 650 

Military  and  other  maps i,  443 
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Military  departments,  surveys,  recomiAiasances,  and  expiorationsiD..  1,443;  vi,3451 
Mill  Creek,  Cincinnati,  Ohio,  examination  and  survey  for  ice  liarbor  at  moutn 

of 1,289;  m,1890 

Milton  (barge),  removal  of  wreck  of i,  95, 786 

Milwankeo,  Wis. : 

Improvement  of  harbor  at i,  326;  iv, 3091 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  325 ;  iv,  2081 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  rofhge  at ly  325;  iv,  2081 

Mines,  submarine i,6 

Mingo  Creek,  8.  C,  improvement  of i,  170;  rr,  1081 

Mining  casemates i,  6 

Mining,  hydraulic,  in  California 1,421;  \%3169 

Minnesota  River,  Minn.,  improvement  of i,  267 ;  iii,  1725 

Mispillion  River,  Del. : 

Improvement  of i,  122;  n,881 

Removal  of  wreck  in 1, 132;  u, 906 

Mississippi  River: 

Bridge  at  Red  Wing,  Minn.,  construction  of 1,425 

Bridge  at  South  St.  Paul,  Minn.,  construction  of i,  425 

Des  Moines  Rapids,  improvement  of i,  263 ;  in,  1683 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care  of.,  i,  263;  in,  1684 

Falls  of  St.  Anthony,  Minn.,  improvement  above i,  264 ;  ii£,  1693 

Gauging,  and  tributaries i»250;  m,1523 

Gauging,  at  St.  Paul,  Minn ^ i,269;  in,  1732 

Minneapolis  to  Missouri  River,  improvement  from i,  262 ;  in,  1639 

Minneapolis  to  St.  Paul,  construction  of  looks  and  dams  from in,  1640, 1681 

Ohio  River,  improvement,  surveys,  etc.,  below i,  420 ;  v,  2697 

Ohio  and  Missouri  rivers,  improvement  between i,  256;  in,  1377 

Plaquemine,  Bayou,  La.,  prevention  of  caving  at  mouth  of i,  232;  in,  1385 

Quincy  Bay,  111.,  improvement  of 1,262;  iil,16;9 

Reservoirs  at  headwaters  of i,  264 ;  in,  1696 

Reservoirs  at  sources  of,  surveys  for in,  1736 

St.  Louis,  Mo.,  improvement  at i,  258 ;  in,  1613 

Snag  boats  and  dredge  boats  on  upper  river,  operating i,  261 ;  in,  1627 

Snags  and  wrecks  in Jower  river,  removing i,  256 ;  ui,  1367 

South  Pass,  inspection  of  improvement  of i,  20, 219 ;  in,  1333 

Walnut  Heud,  Ark.,  examination  for  prevention  of  cut  into  St.  Francis 

River i,  225;  in,  1360 

Mississippi  River  Commission i,  420;  v,2697 

Mississippi  Sound,  removal  of  wreck  in i,  232;  in,  1384 

Missouri,  Department  of  the,  report  of  engineer  officer i,  443;  vi,3451 

Missouri  River: 

Bridge  at  Yankton,  S.  Dak.,  construction  of u\3 

Establishment  of  harbor  lines  at  Kansas  City i,  423 ;  vi,  3159 

Examination  of,  between  Three  Forks  and  Canyon  Ferry,  Mout.,  to  deter- 
mine availability  of  water  power  —  1,272;  111,1775 

Improvement  of,  above  Sioux  City,  Iowa ^ ,. . i,  270;  ui,  1739 

Improvement  of,  etc.,  below  Sioux  City,  Iowa i,  421 ;  vi,  3075 

Removing  snags  above  Sioux  City,  Iowa i,  271 ;  in,  1772 

Missouri  River  Commission i,  421;  "¥1,3073 

Mitchell,  Katie  (schooner),  removal  of  wreck  of I,  63, 616 

Mobile,  Ala.,  alteration  of  bridge  across  Throe  Mile  Creek.near i, 430 

Mobile  and  Birmingham  Railway  Company,  bridgo  of i,  430 

Mobile  and  Dauphin  Island  Railroad  and  Harbor  Company,  bridgea  of i,426 

Mobile  Harbor,  Ala.,  improvement  of \ I,  210;  ii,  1301 

Mobile  River,  Ala.,  removal  of  wreck  in ....,, i,219;  u,  1332 

Mokelum no  River,  Cal.,  improvement  of i,  399;  iv,2531 

Monomoy  Beach,  Mass.,  removal  of  wreck  near i,  63, 618 

Mononioy  life-saving  station,  Mass.,  removal  of  wreck  near 1,62,607 

Monomoy  Point,  Ma«s.,  removal  of  wrecks  at  and  near i,  62, 63, 606, 608 

Monomoy  Point  light-house,  Mass.,  removal  of  \VTecks  near i,  63, 616, 617 

Mononcfahcla  River,  W.  Va.  and  Pa. : 

Bridge  at  Pittsburg,  Pa.,  construction  of 1.436 

Construction  of  locks  suid  dams  on h^^y  111,1908 

Improvement  of i,  290;  in,  1908 

Operating  and  care  of  locks  and  dams  Nos.  8  and  9 i,  291 ;  in,  1908 

Purchase  of  Lock  and  Dam  No.  6 i,291;  iii,19U 

Purchase  of  Lock  and  Dam  No.  7 iy291;  111,1911 

Monroe,  Fort,  Va.,  water  supply  at , 1,14 

Monroe  Harbor,  Mich i,3€8;  iv,M3 
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Monroe,  Loring  (canal  boat),  removal  of  wreck  of i,  132 ;  ii,  907 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  425 

Montgomery  Bridge  Company,  bridge  of i,  425 

^0011,  7V,  n.  (dredge),  removal  of  wreck  of i,  232 ;  ill,  1383 

Moosabeo  Bar,  Me.,  improvement  of  .  -    i,  21,  492 

MoiTJstown,  N.  Y.,  construction  of  bridge  across  fc5t.  Lawrence  River i,  425 

Mortar  batteries i,  5, 11, 12 

Mortar  platforms i,  12 

Mount  Calvert,  Md.,  construction  of  bridge  across  Patiixent  River 1, 428 

Mount  Desert,  Me.,  construction  of  breakwater  from  Porcupine  Island  to. . .  i,  23, 496 

Mount  Pleasant  and  Seaview  Railroad  Company,  bridge  of i,  431 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  of i,  172;  ii,  1101 

Mouut   Vet^non  (schooner),  removal  of  wreck  of,  in  Maurice  River  Cove,  Dela- 
ware Bay 11,862 

Mount  Vernon  (schooner),  removal  of  wreck  of,  in  Root  River,  Wis.,  i,  330;  iv,  212-1 

Miirderkill  River,  Del.,  improvement  of i,  121 ;  ii,  879 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of i,  284 ;  in,  1828 

Muskegon  Harbor,  Mich.,  improvement  of i,  345 ;  iv,  2211 

Muskingum  River,  Ohio: 

Construction  of  ice  harbor  at  mouth  of i,  288 ;  iii,  1874 

Improvement  of i,  288;  iii,  1875 

Operating  and  care  of  locks  and  dams  on i,  289 ;  in,  1876 

Mystic  River,  Conn.,  improvement  of 1, 64,  622 

Mystic  River,  Mass.,  improvement  of i,  43, 547 

N. 

.N.  and  TV.  Ko,  4  (barge),  removal  of  wreck  of i,  62, 612 

Nansemond  River,  Va.,  improvemen  t  of i,  148 ;  ii,  978 

Nantasket  Beach  Channel,  Mass.     See  Boston  Harbor. 

Nantucket,  Mass.,  improvement  of  harbor  of  refuge  at i,  50, 573 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in  and  near i,  62, 63,  604, 612, 620 

Napa,  Cal.,  establishment  of  harbor  lines i,  424 ;  i  V,  2522 

Napa  River,  Cal. : 

Establishment  of  harbor  lines  at  Napa i,  424 ;  iv,  2.522 

Improvement  of i,  393;  iv,  2507 

Narragansett  Bay,  R.  I : 

Defense  of 1,6,7 

Improvement  of i,  56, 589 

Narraguagus  River,  Me.,  improvement  of i,  22, 494 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  392 ;  iv,  2499 

Natalbany  River,  La.,  improvement  of i,  221;  ili,  1352 

Nautilus  Shoal,  Chesapeake  Bay,  removal  of  wreck  on i,  152 ;  ii,  987 

Navigable  waters,  construction  of  bridges  across i,  20, 424 

Navigation,  bridges  obstructing,  action  upon i,  20, 430 

Neches  River,  Tex.,  improvement  of i,  232 ;  in,  1381 

Nehaleni  Bay,  Oreg.,  improvement  of  entrance  to 1, 407 ;  iv,  2588 

Neuse  River,  N.  C. : 

Improvement  of i,  159 ;  li,  1027 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  159;  ii,  1030 

New  Bedford  Harbor,  Mass.,  improvement  of i,  53, 582 

New  Castle,  Del.,  improvement  of  ice  harbor  at i»  119 ;  i',  873 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in i,  69, 646 

Improvement  of 1, 68, 642 

Removal  of  wreck  in 1, 82,  712 

New  .Jersey,  channel  between  Staten  Island  and,  improvement  of i,  98, 799 

New  River,  N.  C: 

Improvement  of 1,162;  it,  1037 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  161;  ii,  1034 

Improvement  of  waterway  between  S  wansboro  and i,  161 ;  ii,  1037 

New  River,  Va.  and  W.  Va.,  improvement  of i,  301 ;  m,  1965 

New  York  Central  and.  Hudson  River  Railroad  Company,  bridge  of i,  430 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of i,97, 798 

Bay  Ridge  Channel,  improvement  of i,  91, 764 

Bedloes  Island,  sea  wall  at i,  14 

Buttermilk  Channel,  improvement  of i,  90, 761 

Channel  Iwtween  Staten  Island  and  New  Jersey,  improvement  of i,  98, 799 

Davids  Island,  sea  wall  and  embankment  at .^.^.     1^4 
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• 

New  York  Harbor,  N.  Y. — Continued. 

Defense  of 1, 6, 6, 7,  U7, 449 

East  lUver  and  Hell  Gate,  improvement  ot 1,87,751 

Governors  Island,  sea  wall  and  embankinen  t  at i,  14 

Gowanus  Bay,  improvement  of i, 91, 764 

Gowauus  Creek  Channel,  improvement  of i,  91, 7W 

Harbor  lines  in  Harlem  River,  modification  of 1,422,788 

Harlem  River,  improvement  of i,  86, 741 

Harlem  River,  modiflcation  of  harbor  lines  in 1,422,7186 

Improvement  of 1,92,770 

Red  Hook  Channel,  improvement  of i,  91, 764 

Sea  walls  and  embankments i,  14 

Supervision  of i,420;  iv.3681 

Wrecks,  removal  of 1,95,785,786 

Newbern,  M.C.: 

Bridge  obstructing  Trent  River,  alteration  of 1.431 

Improvement  of  waterway  between  Beaufort  Harbor  and 1, 159;  ii,1030 

Newbury)>ort  Harbor,  Mass.,  improvement  of i, 86,829 

Newport  Harbor,  R.  I.,  improvement  of 1, 57,593 

Newport  River,  N.  C,  improvement  of  waterway  via i,  159;  ii,  1030 

Newtown  Creek,  N.  Y.,  improvement  of i, 89, 757 

Niagara  Falls,  N .  Y.,  improvement  of  Niagara  River  to I,  381 ;  iv,  2447 

Niagara  River,  N.  Y. : 

Establishment  of  harbor  lines  at  Squaw  Island i,  424 ;  iv,  2433 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls).,  i,  381;  iv.2447 

Improvement  of  Tonawanda  Harbor  and i,  381 ;  iv,  3414 

Nixs  Mate,  channel  between  Long  Island  and.     See  Boston  Harbor,  Muss. 

Noniiui  Creek,  Va.,  improvement  of i,  140;  II.94S 

Nook  sack  River,  Wash.,  improvementof(Paget  Sound  and  tributaries),  i,  412;  iv,2619 
Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches i,  146;  ii, 978 

Improvement   of   approach   to,  between  Lambert  Point  and  Fort  Nor- 
folk  , 1,147;  ii.?n 

Improvement  of  waterway  between  Albemarle  Sound  and i,  151 ;  ii,i^ 

Norfolk,  Va.,  improvement  of  approach  to  U.  S.  navy-yard  at i,  147;  ii,977 

Norfolk  (West),  Va.,  construction  of  bridge  across  Western  Branch  of  Eliza- 
beth River i,429 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of i,  163;  ii,  IWO 

North  Lauding  River,  Va.  and  N.  C,  improvement  of i,  152 ;  u,  ftS 

Northern  and  Northwestern  Lakes : 

Charts,  correcting,  printing,  and  issuing  of i,  438, 440;  vi, 3315 

Estimates i.  441 

Improvement  of  channels  in  connecting  waters  of i,  361 ;  iv,  2261 

Raft- towing  on,  and  connecting  waters L  368 ;  iv,  2378 

Surveys 1,437;  vi,3315 

Water  levels 1,441;  vi,  3319,3430 

Northwestern  Elevated  Railroad  Company,  bridge  of 1, 438 

Nortons  Creek,  N.  Y.,  construction  of  uridge  at  Hempstead 1, 427 

Noxubee  River,  Miss.,  improvement  of i,  214 ;  u,  1318 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  383;  iv,2451 

Oakland  Harbor,  Cal. : 

Establishment  of  harbor  lines i,424;  iv,25a5,2506 

Improvement  of i,  392;  iv,250l 

01)ion  River,  Tenn.,  improvement  of i,  273 ;  iii*  I7i5 

Obstructions  to  navigation,  action  upon  bridges  constituting i,  20.430 

Occoquan  Creek,  Va.,  improvement  of i,  138;  u, 941 

Occupancy  of  structures  built  by  the  United  States i>  20, 431 ;  vi,  311^ 

Ocean  Traveller  (schooner),  removal  of  wreck  of 1, 62, 605 

Ocklawaha  River,  Fla.,  improvement  of i,  187 ;  ii,  1221 

Ocklochonee  River,  Fla.,  alteration  of  bridge  obstructing,  at  Molntyre 1.431 

Ocmulgee  River,  Ga.,  improvement  of i,  179;  it  HJJ 

Oconee  River,  Ga.,  improvement  of .1, 179 ;  u,  1173 

Ooouto  Harbor,  Wis. : 

Modification  of  harbor  lines i,  434 ;  iv,2l34 

Improvement  of i,317;  i^'«3J2 

Ocraooke  Inlet,  N.  C,  improvement  of 1, 156;  VLy^ 
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Office  of  the  Chief  of  Engineers 1,444 

Officers  of  Corps  of  Engineers.     See  Corps  of  Engineers. 

Oedensburg  Harbor,  N.  Y.,  improvement  of i,  389 ;  iv,  2491 

Ohio  River: 

Beaver  River,  Pa.,  constmction  of  dam  below i,  287 ;  in,  1870 

Bridge  at  East  Liverpool,  Ohio,  constraction  of i,  425 

DamNo.  2, location  of 1,287 

Davis  Island  Dam,  operating  and  care  of 1,287;  in,  1867 

Falls  of,  Louisville,  Ky.,  improvement  of i,  293 ;  in,  1929 

Harbor  lines  between  Martins  Ferry  and  Bellaire,  Ohio,  establishment 

of 1, 423;  III,  1894 

Ice  harbor  at  month  of  Muskingum  River,  construction  of 1, 288 ;  III,  1874 

Ice  harbors  at  mouths   of   Crawfish  and  Mill  creeks,  Cincinnati,  Ohio, 

examination  and  survey  for i,289;  iii,  1890 

Improvement  of 1,285;  i(i,  1836 

Indiana  Chute,  improvement  of ^  295 ;  in,  1933 

Louisville  and  Portland  Canal,  operating  and  care  of i,  295 ;  in,  1935 

Snagboat  on,  operating i,  287 ;  ui,  1864 

Wrecks  in,  removal  ot .- i,289;  in,  1889 

Olcott  Harbor,  N.Y.,  improvement  of i,  382;  iy,2450 

Old  Chatham  Roads,  Mass.,  removal  of  wreck  in 1,63,613 

Olympia,  Wash.,  improvement  of  harbor  at i,411;  iv,2606 

Onancock  Harbor,  Va.,  improvement  of i,  130;  u,  902 

Ontario,  Lake: 

See  aho  Northern  and  Northwestern  Lakes. 

Water  levels i,441;  vi,3430,3436 

Ontonagon,  Mich.,  improvement  of  harbor  at i,  311 ;  lY,  2026 

Orange  County,  Tex.,  construction  of  bridge  across  Cow  Bayou  by . .  « i,  426 

Osage  River,  Mo.,  improvement  of i,  260;  m,  1620 

Oswego  Harbor,  N.  Y.,  improvement  of i,  386;  iv,  2476 

Otter  Creek,  Vt.,  improvement  of i,  391;  iv,2497 

Ouachita  River,  Ark.  and  La.,  improvement  of i,  241 ;  in,  1455 

Outer  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on i,  152 ;  u,  987 

P. 

Padncah,  Ky.,  preservation  of  Livin^ton  Point,  near i,  275 ;  ni,  1792 

Pamlico  River,  N.  C,  improvement  ot 1, 156 ;  ii,  1019 

Pamunkey  River,  Va.,  improvement  of i,  145 ;  ii,  968 

Panther  (steamer),  removal  of  wreck  of 1, 82, 713 

Parkers  River,  Mass.,  removal  of  wreck  near I,  63, 620 

Pascagoula  River,  Miss.,  improvement  of i,  215 ;  ii,  1319 

Pasquotank  River,  N.  C,  improvement  of i,  154 ;  n,  994 

Passaic  County,  N.  J.,  construction  of  bridge  across  Passaic  River  atPassaio  by.  i,  428 

Passaic,  N.  J.,  construction  of  bridge  across  Passaic  Ri ver i,  428 

Passaic  River,  N.  J. : 

Above  Newark,  improvement  of l,  100, 802 

Below  Newark^  improvement  of i,  99, 801 

Bridge  at  Passaic,  construction  of i,  428 

Improvement  of i,  99, 801 

Patapsco  River,  Md. : 

Improvement  of,  and  channel  to  Baltimore 1, 132 ;  ii,  909 

Improvement  of  channel  to  Curtis  Bay i,  133 ;  ii,  914 

Patchogue  River,  N.  Y. : 

Establishmect  of  harbor  lines 1, 422, 719 

Improvement  of 1,81,705 

Patuxent  River,  Md. : 

Bridge  at  Mount  Calvert,  construction  of 1, 428 

Improvement  of i,  141 ;  ii,  953 

Pawcatnck  River,  R.  I.  and  Conn.,  Improvement  of 1, 60, 600 

Pawtucket  River,  R.  I. :  • 

Improvement  of 1, 55, 587 

Removal  of  wreck  in i,  63, 620 

Pawtucket,  R.  I.,  removal  of  wreck  at i,  63, 620 

Pearl  River,  Miss.,  improvemeut  of: 

Below  Jackson i»  217 ;  n,  1326 

Between  Jackson  and  Carthage i>217;  n,  1328 

Between  Carthage  and  Edinburg i,  218 ;  ii,  1329 

Pease  Creek,  Fla.,  improvement  of i,  191;  ii,  1236 

BNG-  94 2  Digitized  by  V^OOg IC 


18  INDEX. 

Pelican  (schooner),  removal  of  wreck  of i,  378;  iY,3ia6 

Pennypack  Creek,  Pa.,  construction  of  bridge  across,  at  Philadelphia 1,429 

Penobscot  River,  Me.,  improvement  of 1, 24, 499 

Pensacola  Harbor,  Fla. : 

Defense  of 1,6^10,11 

Improvement  of It^OS;  11,1268 

Pensaakeo  Harbor,  Wis.,  improvement  of i,  318 ;  rv» 2(B2 

Pentwater  Harbor,  Mich.,  improvement  of i,  347;  iv,  2218 

Peril  (steamer),  removal  of  wreck  of 1,49,568 

Pntei-e,  A»a  B,  (schooner) ,  removal  of  wreck  of i,  63, 618 

Petalnma  Creek,  Cal.,  improvement  of i,400;  iv,S38 

Petit  Jean  River,  Ark.,  improvement  of i,  253;  in,  1546 

Petoskey  Harbor,  Mich.,  improvement  of 1, 353 ;  iv, 2235 

Philadelphia,  Pa.,  construction  of  bridge  across  Peunjpack  Creek  by  city  of..  1,429 
Philadelphia  Harbor,  Pa. : 

Establishment  of  harbor  lines i,423;  u,86i 

Defonsoof i;a9,ll 

Improvement  of i,  108, 110;  11,827,836 

Mifflin,  Fort,  sale  of  Goverim  « >j  i.  hmd  in  vicinity  of 1, 461 

Piers  built  by  the  United  States,  ocnipancy  or  injury  of i,  20, 431 ;  vi, 3189 

Pigeon  bnyous,  La. ,  improvement  of i,  224 ;  ni,  1361 

Pittsburp,  Pa. : 

Bridge  across  Monongahela  River,  construction  of,  by  city  of i,42S 

Davis  Island  Dam,  Ohio  River,  near,  operating  and  care  of i>287;  in,  1867 

Herr  Island  Dam,  Allepjheny  River,  near,  construction  of h^^'y  ni,19l8 

Wrecks  in  Ohio  River  below,  removal  of i,  289 ;  lu,  1889 

Plaqnemine,  Bayou,  La. : 

Improven^nt  of 1,224;  ill,  1361 

Prevention  of  caving  at  month  of : Iy232;  in,  1385 

Platforms,  gun  and  mortar 1.13 

Pluttsbnrg  Harbor,  N.  Y .,  improvement  of 1, 390 ;  iv,  2495 

Plymouth  Harbor,  Mass.,  improvement  of i,  47, 568 

Point  Breez^e,  Schuylkill  River,  removal  of  wreck  below i,  118 ;  ii,  80 

Point  Judith,  R.  I.,  improvement  of  harbor  of  refuge  at I . .  i,  58,596 

Point  San   Pablo,   Cal.,   establishment  of  harbor   lines    in    San    Francisco 

Bay  at 1..  i,424;  iY,25fl5 

Pollock  Rip  Channel,  Mass.,  removal  of  wreck  in 1,62,654 

Pontchartrniu,  Lake,  La.,  removal  of  wreck  in i»232;  in,  1385 

Pontchatonla  River,  La.,  improvement  of '»221;  in,  1353 

Popes  Ibland,  Va.,  removal  of  wreck  oft* ii,9^ 

Porcupine  Island,  Me.,  construction  of  breakwatv  r  from  Mount  Desert  to. .  1,23,4^' 

Port  Chest<  r  Harbor,  K  Y.,  improvement  of ^^^J?* 

Port  CI iiiton  Harbor,  Ohio,  improvement  of i,  370 ;  iv,  23W 

Port  Day,  N.  Y.,  improvement  of  Niagara  River  to i,  381 ;  iv,  2447 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  358 ;  iv,  2Sl 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i,  78, 6M 

Port  Norfolk,  Va.,  construction  of  bridge  across  Western  L.aneh  of  Elizabeth 

River , l,4S 

Port  Royal  and  Augusta  Railway  Company,  bridge  of  I i,  429 

Port  Washington  Harbor,  Wis.,  improvement  of i,  325 ;  iv,  2079 

Portaf^o  Lcike  and  Lake  Superior  ship  canals,  Mich: 

Improvement  of i,  312;  iv, 2029 

Operating  and  care  of *.  i,  313;  iv,2029 

Portage  Lake,  Houghton  County,  Mich.,  waterway  across  Keweenaw  Point  via: 

Improvement  of I,  312 ;  iv,  2029 

Opernting  and  care  of i)  313 ;  iv,  2029 

Portage  Lake,  Manistee  County,  Mic>»..  improvement  of  .harbor  of  refuge 

at 1,350:  iv,2238 

Portage  River,  Houghton  County,  Mich.,  waterway  across  Keweenaw  Point  via: 

Improvement  of 1,312;  iv,2029 

Operating  and  care  of i,  313;  iv,  2029 

Portland  Harbor,  Me. : 

Cushings  Island,  site  for  fortification i,  13  ' 

Defense  of ii  6 

Improvement  of i,  30. 514 

Improvement  of  channel  in  Back  Cove i,  31, 517 

Portland,  Oreg. : 

Defense  of  harbor  at 1. 5 

Willamette  River  above,  improvement  of 1^41^7;  iv,2669 

Willamette  River  below,  improvement  of 1, 416;  iv,  2654 
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Potomac  River : 

Eastern  Branch  of  (AnacoEtia  River) ,  improvement  of i,  138 ;  ii,  939 

Great  Falls,  erection  of  fish  ways  at i,435;  vi,3234 

Groat  Falls,  use  of  water  power  for  electric  lighting vi,  3256 

Washington,  D.  C,  improvement  at , i,  135;  ii,  925 

Wreck  in  Washington  Channel,  removal  of i,  145 ;  ii,  971 

Potsburg  Creek,  Fla.,  alteration  of  bridge  obstructing i,  431 

l*o\vow  River,  Mass.,  improvement  of i,  37, 533 

Presque  Islo  Peninsula,  Erie  Harbor,  Pa.,  preservation  of i,  379 ;  iv,  2433 

l»resquMlo,  Mich.,  removal  of  wreck  in  harbor  of i,861;  iv,2257 

Proviilenco  River,  R.  I. : 

Improvement  of 1, 56, 589 

Removal  of  Green  Jacket  Shoal i,  57, 592 

Removal  of  wreck  in i,  62, 612 

Province  town  Harbor,  Mass. : 

Improvement  of i,  48, 564 

Removal  of  wreck  in i,  49, 568 

Public  buildings  and  grounds.  District  of  Columbia i,  435,  vi,  3265 

I'ublic  works  of  the  United  States,  occupancy  or  injury  of i,  20, 431 ;  vi,  3189 

Piiget  Sound : 

Defense  of i,  5 

Improvement  of,  and  tributaries,  Washington i,  412 ;  i v,  2619 

Pultney ville  Harbor,  N.  Y.,  improvement  of i,  384 ;  iv,  2460 


Quiucy  Bay,  111.    See  Mississippi  River  improvement  between    Minneapolis  and 
mouth  of  Missouri  River. 

B. 

Racine  Harbor,  Wis. : 

Improvement  of 1,326;  IV,  2094 

Removal  of  wrecks  in  Root  River I,  330 ;  i v,  2124 

Raft-towing  on  the  Great  Lakes  and  connecting  waters i,  368 ;  iv,  2378 

Rah  way  River,  N.  J.,  improvement  of i,  101, 807 

Rancocas  River,  N.  J.,  improvement  of i,  115 ;  ii,  85t 

Rappahannock  River,  V^.,  improvement  of i,  142 ;  il,  954 

Rnritan  Bay,  N.  J.,  improvement  of i,  94, 780 

Raritan  River,  N.  J.,  improvement  of i,  102, 808 

Jiaifmondy  Lizzie  (schooner),  removal  of  wreck  of i,  82,  714 

Jiaymondy  Stephen  (schooner),*removal  of  wreck  of 1,  63,  615 

Reconnaissances,  explorations,  nnd  surveys  in  military  departments  1,443;  vi,  3451 

Red  Hook  Channel,  New  York  Harbor,  K.Y.,  improvement  of i,  91, 764 

Red  River,  La.  and  Ark. : 

Improvement  of i,2*?8;  ill,  1415 

Improvement  of,  above  Fulton,  Ark i,  240 ;  iii,  1452 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,268;  in,  1728 

Red  Wing,  Minn.,  construction  of  bridge  across  Mississippi  River  by  city  of l,  425 

Redwood  Creek,  Cal.,  improvement  of i,  394 ;  i v,  2509 

Rivers  and  harbors : 

Estimates  for  examinations,  surveys,  and  contingencies  of 1, 419 

Estimates  for  improvement  of i,  19 

Improvement  of i,  19 

Roanoke  River,  N.  C,  improvement  of i,  153 ;  ii,  J)89 

Rockland  Harbor,  Me.,  improvement  of i,  27, 506 

Kogei-a  (schooner),  removal  of  wreck  of i,  62, 608 

JRoleSy  KelHe  V.  (schooner),  removal  of  wreck  of i,  62, 607 

Rondont  Harbor,  N.  Y.,  improvement  of i,  84, 736 

Root  River,  Wis.,  removal  of  wrecks  at  Raciue i,  330 ;  i v,  2124 

Rouge  River,  Mich. : 

Improvemen  t  of 1, 360 ;  i v,  2255 

Turning  basin  in I,  361 ;  i v,  2257 

Rough  River,  Ky.,  improvemfnt  of 1,303;  in,  1978 

Rouse  Point,  Lake  Cliamplain,  N.  Y.,  breakwater  at i,  390;  iv,  2492 

Rumsey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at 1,302;  in,  1968 
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s. 

Sabine  Pass,  Tex.,  improvement  of  harbor  at i,  230 ;  iii,  1376 

Babine  River,  Tex.,  improvement  of i,  231 ;  iii,  13T9 

Sacketts  Harbor,  N.  Y. ,  improvement  of  harbor  at i,  388 ;  i\%  2486 

Saco  River,  Me.,  improvement  of 1,32,519 

Sacramento  River,  Cal: 

Improvement  of 1, 399 ;  iv,  2533 

Improvement  of,  and  tribntaries i,  421 ;  vi,  3174 

Saginaw  River,  Mich.,  improvement  of i,  355;  iv,  2243 

Saint  Augustine  Harbor,  Fla.,  improvement  of i,  187 ;  ii,  1223 

Saint  Clair  Flats  Canal,  Mich. : 

Improvement  of i,  365 ;  iv,  2371 

Operating  and  care  of i,  366;  iv,  2373 

Saint  Croix  River,  Me.,  improvement  of i,  20, 489 

Saint  Croix  River,  Wis.  and  Minn. : 

Improvement  of i,266;  in,  1721 

Reservoirs  at  sources  of,  surveys  for in,  1736 

Saint  Francis  River,  Mo.  and  Ark.  : 

Examination  oi  Walnut  Bend,  Mississipju  River,  for  prevention  of  cnt 

into  the 1,225;  ill,  1560 

Imi>rovenient  of,  in  Arkansas i,  255;  ui,  1557 

Improvement  of,  in  Missouri i,255;  ui,  1564 

Saint  Georges  Creek,  Md.,  removal  of  wreck  in 1, 145 ;  ii,  970 

Saint  Georges  River,  Md.,  removal  of  wreck  in i,  146 ;  ii,  970 

Saint  Johns  County,  Fla.,  bridge  of i,431 

Saint  Johns  River,  Fla. : 

Improvement  of  (from  Jacksonville  to  the  ocean) i,  182 ;  ii,  1211 

Improvement  of  upper  river i,  185 ;  ii,  1218 

Improvement  of  Volusia  Bar i,  186;  ii,  1220 

Saint  Joseph  Harbor,  Mich. ; 

Establishment  of  harbor  line i,424;  iv,2258 

Improvement  of i,  339 ;  i v,  2192 

Saint  Joseph  River,  Mich.,  improvement  of i,  340;  iv,2197 

Saint  Lawrence  Railway  Company,  bridge  of j, 425 

Saint  Lawrence  River.  N.  Y. : 

Bridge  at  Morristown,  construction  of i, 425 

Improvement  of  shoals  between  Sister  Islands  and  Cross-over  Light  i,  389;  iv,  2489 

Reexamination  of i,  440;  VI, 3428 

Saint  Louis  Bay,  Wis.;  improvement  of i,  310;  iv,2019 

Saint  Louis  Harbor,  Mo.,  improvement  of i,  258;  iii,  1615 

Saint  Marys  Falls  Canal,  Mich. : 

Opernting  and  care  of i,  363 ;  iv,  2267 

Wator  levels  at  Sault  Ste.  Marie i,441;  vi,  3319, 3430 

Saint  Marvs  River,  Mich. : 

Improvement  of,  at  the  falls i,  363 ;  iv,  2287 

Improvement  of  Hay  Lake  Channel i,  364 ;  iv,  2367 

Operating  and  care  of  St.  Marys  Falls  Canal i,  363 ;  iv,  2267 

Resurvey  of,  from  Whitefish  Bay  to  Detour  light-hoase i,  439;  vi,  3317 

Water  levels 1,441;  vi,  3319, 3430 

Saint  Paul,  Minn.,  gauging  Mississippi  River  at i,  2^;  iii,  1732 

Saint  Paul  (Sontli),  Minn.,  construction  of  bridge  across  Mississippi  River  ...   i,425 

Salem  Harbor,  Mass.,  improvement  of i,  41, 543 

Salem  River,  N.  J. : 

Improvement  of i,  116;  n,857 

Removal  of  wreck  in  Delaware  River  at  entrance  to i,  118;  ii,  862 

Salkahatchie  River,  S.  C,  improvement  of 1, 173 ;  ii,  1121 

San  Bernard  River,  Tex.,  construction  of  bridge  at  Churchills  Ferry i,  426 

San  Diego,  Cal.,  defense  of .* i,5 

San  Diego  Harbor,  Cal.,  improvement  of 1,396;  iv,25i4 

San  Francisco  Bay,  Cal. : 

Defense  of  San  Francisco  Harbor 1, 5, 6, 10, 465 

Establishment  of  harbor  lines i,  424;  iv,  2505, 2506 

Improvement  of  Oakland  Harbor i,392;  iv,2501 

San  Francisco  Harbor,  Cal. : 

Defense  of 1,5,6,10,465 

Establishment  of  harbor  lines i,  424 ;  iv,  2505 

Ban  Joaquin  River,  Cal.: 

Improvement  of i,  398 ;  iv,  2527 

Improvement  of,  and  tributaries i,  421 ;  vi,  3174 
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San  Luis  Obispo  Harbor,  Cal.,  improYement  of I,  394 ;  iv,  2509 

SaD  Pablo,  Point,  Cal.,  establishment  of  harbor  lines  in  Sail  Francisco  Bay 

at 1, 424;  IV,  2506 

Sand  Heach,  Lake  Huron,  Mich.,  improvement  of  harbor  of  refuge  at.  1, 356 ;  iv,  2247 

Sandusky  Harbor,  Ohio,  improvement  of i,  371 ;  i  v,  2396 

Sandusky  River,  Ohio,  improvement  of i,  372  j  i v,  2398 

Sandy  Bay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at 1, 39,536 

Santco  River,  S.  C,  improvement  of i,  170;  ii,  1084 

Sarasota  Bay,  Fla.,  improvement  of i,  191 ;  ii,  1237 

Saugatuck  Harbor,  Mich.,  improvement  of i,  341 ;  iv,  2201 

Saugatuck  River,  Conn.,  improvement  of '» 73, 667 

Saugerties  Harbor,  N.  Y.,  improvement  of i,  84, 734 

Savannah,  Florida  and  Western  Railwav  Company,  bridge  of i,  426 

Savannah,   Ga.,   improvement    of  inside  route  between  Femandina,    Fla., 

and 1,182;  ii,  1206 

Savannah  Harbor,  Ga. : 

Defense  of 1,6,10 

Improvement  of i,  174;  ii,  1129 

Removal  of  wrecks  in i,  182;  ii,  1209 

Savannah  River,  Ga. : 

Bridge  near  Augusta,  protection  of,  etc 1, 429 

Improvement  of,  above  Augusta i,  177 ;  ii,  1164 

Improvement  of,  between  Augusta  and  Savannah i,  176;  ii,  1158 

Improvement  of  Savannah  Harbor i,  174 ;  ii,  1129 

Removal  of  wrecks  in  Savannah  Harbor i,  182 ;  ii,  1209 

Savville,  N.  Y.,  improvement  of  Browns  Creek i,  81,  708 

Schuylkill  River,  Pa.: 

Improvement  of I,  111 ;  ii,  846 

Removal  of  wreck  in 1, 118 ;  ii,  862 

Sale  of  Government  land  at  mouth  of,  in  vicinity  of  Fort  Mifhin i,  461 

Scituato  Harbor,  Mass.,  improvement  of 1,46,558 

Sea  Bright,  N.  J.,  establishment  of  harbor  lines  in  Shrewsbury  River  near  1,423,823 
Soa-ooast  defenses.     See  Fortifications. 

Sea  Shore  Road  Company,  bridge  of i,  428 

Sea  walls 1, 14 

Sha tinoUy  11.  If,  (vessel),  removal  of  wreck  of i,  62, 609 

Sheboygan  Harbor,  Wis.,  improvement  of I,  324 ;  iv,  2075 

Sbcepshead  Bay,  N.  Y.,  improvement  of 1, 96, 796 

Ship  Island  Harbor,  Mississippi  Sound,  removal  of  wreck  in i,  232;  in,  1384 

Shoal  Harbor,  N.  J.,  improvement  of .*. i,  105, 818 

Shovelful  Shoal,  Mass.,  removal  of  wreck  on 1, 62, 606 

Shrewsbury  River,  N.  J. : 

Establishment  of  harbor  lines  near  Sea  Bright i,  423, 823 

Improvement  of l,  106, 819 

Silver  Springs,  Ocula  and  Gulf  Railroad  Company,  bridge  of i,  429 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  389;  iv,  2489 

Siuslaw  River,  Oreg.,  improvement  of  mouth  of i,  405 ;  iv,  2573 

Skagit  River,  Wash.,  improvement  of  (Puget  Sound  and  tributaries),  i,  412;  iv,  2619 

Skamokawa  Crei-k,  Wash.,  construction  of  bridge  across i,  429 

Smith  Island,  Delaware  River,  removal  of  wreck  above i>  117 ;  ii,  861 

Smyrna  River,  Del. ,  improvement  of i,  120 ;  ii,  876 

Snake  River,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  mining 

district i,407;  iv,2589 

Improvement  of  Upi)er  Columbia  River  and i,  408;  iv,  2590 

Snohomish  Countv,  Wash.,  construction  of  bridge  across  Stillaquamish  River 

by 1,429 

Snohomish     River,     Wash.,     improvement    of    (Puget    Sound    and     tribu- 
taries)   1,412;  IV,  2619 

Sno({ualmie     River,    Wash.,    improvement    of     (Puget    Sound    and    tribu- 
taries)    1,412;  IV, 2619 

South  Chicago,  111. : 

Alteration  of  bridgjo  across  Calumet  River i,  430 

Construction  of  bridge  across  Calumet  River i,  425 

South  Haven  Harbor,  Mich.,  improvement  of ',341;  iv,  2198 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  20,  219;  iii,  1333 

South  River,  N.  J.,  imx*rovement  of 1,103,813 

South  St.  Paul  Belt  Railroad  Company,  bridge  of 1, 425 

South  St.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River i,  425 

Southampton,  N.  Y.,  removal  of  wreck  otf i,  82,  713 
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Spnyten  Duy  vil  Creek,  N.  Y.,  roconstniction  of  bridge  across L  490 

h>quuii  Kiver,  N.J.     See  Mauasquan  River. 

Scjiiaw  Islautl,  N.  Y.,  ostabliBhment  of  harbor  lines if  424;  iv,2153 

Stamford  Harbor,  Couu.,  improvement  of i,  75, 677 

St  a  ten  Island  and  New  Jersey,  improvement  of  channel  between   i,  9S,799 

Steele  Bayon,  Miss.,  improvement  of i,  248;  in,  1511 

Stillagiiamisn  River,  Wash. : 

Improvement  of  (Paget  Sound  and  tribntaries) i,  412 ;  i v,  2619 

( 'onstrnction  of  bridge  across : i,  429 

Stillaqnamish  River,  Wash.     Sec  Stilla^aamish  River. 

Ston in';ton,  Conn.,  improvement  of  harbor  of  refuge  at 1,61,602 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  20,  431 ;  vi.3189 

Sturgeon  Bay,  Wis. ,  construction  of  bridge  across i,  428 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis. : 

Improvement  of i,  319;  i v,  2(66 

Improvement  of  harbor  of  refuge  at  eastern  entrance i,  321 ;  iv,  2062 

Operating  and  care  of i,  320;  iv,2058 

Submarine  mines  .' i,6 

Sullivans  Island,  S.  O. : 

Bridge  obstructing  cove  at,  alteration  of i,  431 

Improvement  of i,  172 ;  ii,  1101 

Site  for  fortification i,  13 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 1, 9a,794 

Sunken  Meadow,  East  River,  N.  Y.,  removal  of  wrecks  oflf i,  95, 785, 786 

Superior  Bay,  Wis. : 

Improvement  of 1, 310;  iv,  2019 

Moditicatiou  of  harbor  lines i,  423;  iv,2039 

Superior,  liake: 

Sec  also  Northern  and  Northwestern  Lakes. 

Improvement  of  waterway  across  Keweenaw  Point  ftoni  Keweenaw 

Bay 1,312;  iv,3029 

Operating  and  care  of  waterway  across  Keweenaw  Point  from  Keweenaw 

Bay 1,313;  iv,2039 

Water  levels i,441;  vi,3430 

Supervisor  of  the  harbor  of  New  York i,  420;  iv,  3681 

Survc\  8,  examinations,  and  contingencies  of  rivers  and  harbors,  estimates  for.  1,419 
Surveys,  reconnaissances,  and  explorations  in  military  departments  .  1,443;  Ai,3451 
Susquehanna  River,  vicinity  of  Havre  do  Grace,  Md..  improvement  of.  i,  124;  ii,  886 
Sussex  County,  Del.,  construction  of  temporary  bridge  across  canal  connect- 
ing Chiucoteague  and  Delaware  bays  by i,  430 

Suw:iuco  River,  Fla.,  improvement  of 1, 186;  ii,1246 

Swansboro,  N.  C,  improvement  of  waterway  between  New  River  and,  1, 161 ;  ii,  1037 

Swnsh  Cliannel,  Charleston  Harbor,  S.  C,  removal  of  wreck  in i,  174;  11,1128 

iSwiuomish  Slough,  Wash.,  improvement  of i,  412;  iv,  2611 

T. 

Tacouia,  Wash.,  construction  of  bridge  across  ship  channel  by  city  of i,  426 

Talisman  (tug),  removal  of  wreck  of i,  95, 785 

Tallahatchee  River,  Miss.,  improvement  of i,  247 ;  ill,  1.t08 

Tampa,  Fla.,  construction , of  bridge  across  Hillsborough  River i,  426 

Tampa  Bay,  Fla.,  improvement  ol i,  193;  ii,  1341 

Tar  River,  N.  C,  improvement  of 1, 156 ;  ii,  1019 

Tarcntum,  Pa.,  construction  of  bridge  across  Allegheny  River  below i,  428 

Taunton  River,  Mass.,  improvement  of 1,54,586 

Tcliefuncte  River,  La.,  improvt^ment  of i,220;  iii,  1349 

Tchuhi  Lake,  Miss.,  improvement  of i»247;  in,  1506 

Teclio,  Bayou,  La. : 

Bi  idgo  near  Loreauville,  construction  of i,  429 

Improvement  of i,  226;  Hi,  1368 

Tennesaoo  River: 

luiproveuicnt  of i,  273;  iii,  1787 

Improvement  of,  above  Chattanooga,  Tenn i,  273 ;  in,  1787 

Improvement  of,  at  Livingston  Point,  Ky 1,^5;  ni,  1T92 

Improvement  of,  below  Bee  Tree  Shoals,  Ala i,  274 ;  iii,  17^ 

Improvement  of,  between  Chattanooga,  Tenn.,  and  foot  of  Bee 

Tree  Shoals,  Ala i,  282 ;  iii,  1821 

Operating  and  care  of  Musclo  Shoals  Canal,  Ala i,  284 ;  in,  1838 

Tensas  River,  La.,  improvement  of i,  244 ;  in,  1479 

Terrebonne,  IJay ou,  La.,  improvement  of 1, 223 ;  m,  1360 
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Thames  River,  Conn.,  impTOvenient  of i,  64, 624 

Hiomas,  Samuel  W.  Csclioouer),  removal  of  wreck  of i,  145 ;  ii,  970 

Three  Mile  C'reek,  Ala.,  alteration  of  briilgo  near  Mobile i,  430 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  354 ;  iv,  2241 

Thunder  Bay  River,  Mich.,  improvement  of i,  354 ;  i v,  2241 

Tickfaw  River,  La.,  and  tributaries,  improvement  of i,  221 ;  in,  1352 

Ticondcroga  River,  N.  Y.,  improvement  of I,  391 ;  iv,  2498 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of i,  406 ;  i v,  2.585 

Toledo  Harbor,  Ohio,  improvement  of i,  369 ;  iv,  2385 

Tombigbee  River,  A 'a.  and  Miss.,  improvement  of I,  212 ;  ii,  1311 

Below  Demopolis,  Ala 1,212;  ii,  1313 

Between  Demopolis,  Ala.,  and  Columbus,  Miss i,  213 ;  ii,  1315 

Between  Columbus  and  Fulton,  Miss '» 213 ;  ii,  1316 

Between  Fulton  and  Walkers  Bridge,  Miss J 1 i,  214 ;  ii,  1317 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  381 ;  iv,  2444 

Trade  water  River,  Ky.,  improvement  of i,  301 ;  ill,  1967 

Trent  River,  N.  C. : 

Bridge  obstructing,  at  Newbern,  alteration  of i,  431 

Improvement  of 1, 1.58 ;  ii,  1025 

Trinity  River,  Tex.,  improvement  of ^ i,  235 ;  in,  1401 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i,  306;  in,  2002 

Two  Ri vord  Harbor,  Wis.,  improvement  of i,  323 ;  iv,  2069 

U. 

ITmpqua  River,  Oreg.,  improvement  of i,  404 ;  iv,  r.569 

Undine  ( bark;,  removal  of  wreck  of 1, 182 ;  ii,  1209 

Unit  oil  States  Engineer  School i,  17,  "168 

United  States  structures,  occupancy  or  injury  of it  20, 431 ;  vi,  3189 

Urbana  Creek,  Va.,  improvement  of i,  143;  ii,  9.59 

Use  of  structures  built  by  the  United  States l,  20, 431 ;  vi,  3189 

V. 

Vaucon  ver,  Wash.^  improvement  of  Columbia  River  near 1, 414 ;  i v,  2643 

Vermillion,  Bayou,  bay,  and  passes,  La.,  improvement  of i,  227 ;  in,  1370 

Vermillion  Harbor,  Ohio,  improvement  of i,  373 ;  i  v,  2403 

Vineyard  Haven,  Mass. : 

Improvement  of  harbor  at i,  52, 578 

Removal  of  wrecks  in 1,62,609 

Vineyard  Haven  Harbor,  Mass. : 

Improvement  of 1, 52, 578 

Removal  of  wrecks  in i,  62, 609 

Volusia  Bar,  Fla.,  improvement  of i,  186 ;  n,  1220 

W. 

Wabash  River.  Ind.  and  111. : 

Improvement  of i,  296 ;  in,  194^ 

Improvement  of,  above  Vincennes,  Ind i,  296 ;  in,  1946 

Improvement  of,  below  "Vincennes,  Ind i,  296 ;  in,  1943 

Waccamaw  River,  N.  C.  and  8.  C,  improvement  of i,  168 ;  ii,  1067 

Wahkiakum  County,  Wash.,  construction  of  bridge  across  Skamokawa  Creek 

by 1,429 

Walnut  Bend,  Mississippi  River,  examination  for  prevention  of  cut  into  St. 

Francis  River i,  225;  in,  1560 

Wappingor  Creek,  N.  Y.,  improvement  of 1, 85, 740 

Wappoo  Cut,  S.  C,  improvement  of 1, 173 ;  ii,  1116 

AVarebam  Harbor,  Mass.,  improvement  of 1, 52, 580 

Warren  County,  Miss.,  construction  of  bridge  across  Big  Black  River  by 1, 430 

W\nrrior  River,  Ala. : 

Improvement  of  (below  Tuscaloosa) I,  212 ;  ii,  1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  211 ;  ii,  1310 

Warwick  River,  Md .,  improvement  of i,  127 ;  n,  894 

Washington,  1).  C. : 

Anacostia  River,  improvement  of 1, 1£8 ;  n,  939 

Defense  of ,. i,6, 10 

Great  Falls,  Potomac  River,  uso  of  water  power  for  electric  lighting  ...  vi,  3256 

Potomac  River  at,  improvement  of i,  135 ;  ii,  925 

Public  buildings  and  grounds i,  435 ;  vi,  3265 

Washington  aqueduct i)432;  vi,3l93 


Digitized  by  V^OOQ IC 


24  IKfDEX. 

WaBhington,  D.  C— Con  tinned. 

Washington  monument i,  435 ;  vi,  32ff7 

Water  supply,  increasing i,  434 ;  vi,  3222 

Washington  and  Chesapeake  Beach  Railway  Company,  bridge  of i,  428 

Washington  aqueduct,  Washington,  D.  C i,  432;  vi,  3193 

Washington  Hayou,  Miss.,  improvement  of i,  248;  iii,  1511 

Washing  ton  monument,  Washington,  1).  C i,  435 :  vi,  3267 

Wateree  River,  S.  C,  improvement  of i,  171 ;  ii,  1089 

Waterways : 

Betwt?en  Beaufort  Harbor  and  Newborn  (on  Neuse  River),  N.  C  ..  i,  159;  ii,  1030 

Between  Beaufort  Harbor  and  New  River i,  161 ;  ii,  1034 

Between  Chincoteaiajue  Bay,  Va.,  and  Delaware  Bay,  near  Lewes,  Del., 

construction  of  bridge  across  canal  connecting " i,  430 

Between  Chinooteague  Bay,  Va.,  and  Delaware  Bay,  near  Lewes,  Del., 

improvement  of i,  123;  11,^4 

Between  New  River  and  Swansboro i,  161 ;  ii,  1037 

Between  Norfolk  Harbor,  Va.,  and  Albemarle  Sound,  N.  C i,  151 ;  ii,  983 

Between  Savannah,  Ga.,  and  Fernandina,  Fla 1, 182;  ii,  1206 

From  Keweenaw  Bay  to  Lake  Superior,  across  Keweenaw  Point,  improve- 
ment of 1,312;  IV, 2029 

From  Keweenaw  Bay  to  Lake  Superior,  across  Keweenaw  Point,  operat- 
ing and  care  of 1,313;  IV,  2029 

Waukegiin  Harbor,  111.,'  improvement  of i,  328 ;  i v,  2100 

Welltleet  Harbor,  Mass.,  improvement  of i,  48, 563 

W^^Kt  (iulveston  Bay,  Tex.,  improvement  of I,  235 ;  lu,  1399 

West  Norfolk,  Va.,  construction  of  bridge  across  Western  Branch  of  Elizabeth 

River 1,429 

Wi^st  Norfolk  and  Port  Norfolk  Drawbridge  Company,  bridge  of i,  429 

Westchester  Creek,  N.  Y .,  establishment  of  harbor  lines i,  423, 790 

Wcstport  Point,  Mass.,  construction  of  bridge  across  East  Branch  of  Westport 

River 1,429 

Westport  River,  Mass.,  constrnction    of   bridge    across    East    Branch  of,  at 

Westport  Point 1,429 

Weymouth  River,  Mass. ,  improvement  of i,  45, 556 

White,  Harry  (schooner),  removal  of  wreck  of i,  82, 711 

Wl lite  Lake  Harbor,  Mich.,  improvement  of i,346;  iv,2215 

Wliite  River,  Ark.,  improvement  of i,  253 ;  ill,  1547 

White  River,  lud.,  improvement  of i»297;  ni,  1918 

Whitehall  Harbor,  N.  Y.,  improvement  of 1,392;  I v,  2499 

Wicomico  River,  Md.,  improvement  of i,  129;  ii,899 

fViUlfire  (schooner),  removal  of  wreck  of i,  49, 568 

Willamette  River,  Oreg. : 

Defense  of  Portland i,  5 

Improvement  of,  above  Portland i,  417 ;  i v,  2^9 

Improvement  of,  below  Portland i,  416 ;  iv,  2654 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,409;  iv,2595 

W^illets  Point,  N.  Y. : 

En fjineer  Depot 1, 18, 474 

Post  of 1,17,467 

Wilnnngton  and  Weldon  Railroad  Company,  bridge  of i,  426 

Wilmington  Harbor,  Cal.,  improvement  of i,  395;  iv,  2511 

Wilmington  Harbor,  Del.,  improvement  of i,  118 ;  ii,  870 

Wilmington  Harbor,  N.  C. : 

Defense  of 1, 6 

Improvement  of  Cape  Fear  River  above i,  164 ;  ii,  1044 

Improvement  of  Capo  Fear  River  at  and  below i,  164 ;  ii,  1047 

Removal  of  wreck  in 1, 168 ;  ii,  1065 

Wilson  Harbor,  N.  Y.,  improvement  of i,  382;  iv.  2448 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  73, 671 

AVinthrop  Harbor,  Mass.,  improvement  of 1, 43, 5i7 

Winyaw  Bay,  S.  C,  improvement  of 1, 167 ;  Ii,  1059 

Wisconsin  Central  Railroad  Company,  bridge  of 1,427 

Wisconsin  River,  WMs.,  surveys  for  reservoirs  at  sources  of « ill,  173K 

Withlacoocbee  River,  Fla.: 

Bridge  at  Dnnnellon,  constrnction  of i,  42.1 

Improvement  of i,  193 ;  ii,  1242 

Wolf  River,  Wis.,  construction  of  bridge  at  Gills  Landing ».  i,  427 

Wrecks,  removal  of 1,19 

Ashley  River,  S.  C 1,174;  II.1128 

Ashtabula  Harbor,  Ohio 1,378;  iv,2426 

Digitized  by  V^OOQ IC 


INDEX.  25 

Wrecks,  removal  of— Continued. 

Baraegat  Light,  N.  J.,  opposite 1, 117 ;  li,  861 

Big  Pigeon  Bayou,  La i,232;  ill,  1383 

Block  Islafad  Sound,  R.I 1,82,711 

Brandvwine  Creek,  Del.: i>132;  ii,  907 

Bridesburg, Pa i,  117;  ii,861 

Brigantiue  Slioal,  N.  J : i^H?;  ii,861 

Browns  Led^e,  Mass.,  near i.  63, 619 

Cape  Fear  Kiver,  N.  C.,  in  and  near  month  of i,  168:  ii,  1065 

Charles,  Cape,  Va.,at i,  152;  ii,987 

Charleston  Harbor,  S.  C i,174;  ii,  1128 

Chatham,  Mass.,  near I,  62, 611 

Chatham  Bar,  Mass 1,49,568 

Chatham  Harbor,  Mass 1, 49, 568 

Chatham  Roads  (Old),  Mass 1,63,613 

Chesapeake  Bay 1,132,152;  11,906,987 

Christiana  River,  Del ijl32;  ii,906 

Delaware  Bav,  in Ii,  862 

Delaware  River,  Pa.  and  N.  J 1,117,118;  11,861,862 

East  River,  N.  Y 1,95,785,786 

Elizabeth  River,  N.  J 1,108,823 

Fanlkners  Island,  Long  Island  Sound,  near i,  82, 712 

Gedney  Channel,  New  York  Harbor 1,95,785 

Grand  River,  La i,232;  in,  1383 

Handkerchief  light-ship,  Mass.,  near i,  62, 612 

Hattoras,  Cape,  N.  C,  near 1.168;  ii,  1065 

Hyannis  Harbor,  Mass 1,63^614,615,616 

Kent  Island,  Chesapeake  Bay,  off i,  132;  ii,906 

Logstown,  Pa i,289:  in,  1889 

Long  Island  Sound,  in 1,82,712,714 

Long  Sand  Shoal,  Ivong  Island  Sound,  near 1, 82, 714 

Lookout,  Cape,  light-house,  near i,  168;  ii,  1065 

Maiirieo  River  Cove,  Delaware  Bay,  in ii,  862 

Mispillion  River,  Del 1,132;  ii,  906 

Mobile  River,  Ala 1,219;  ii,  1332 

Monomoy  Beach,  Mass.,  near i,  63, 618 

Monomoy  life-saving  station,  Mass.,  near i,  62,  607 

Monomoy  Point,  Mass.,  at  and  near i,  62, 63, 606,  608 

Monomoy  Point  light-house,  near i,  63, 616, 617 

Nantucket  Sound,  Mass.,  in  and  near i,  62, 63, 604, 612, 620 

Nautil  us  Shoal,  Chesapeake  Bay,  on i,  152 ;  ii,  987 

New  Haven  Harbor,  Conn i,  82,  712 

New  York  Harbor,  N.  Y 1,95,785,786 

Ohio  River  below  Pittsburg i,289;  ill,  1889 

Outer  Middle  Ground,  Chesapeake  Bay,  on i,  152 ;  ii,  987 

Parkers  River,  Mass.,  near i,  63, 620 

Pawtuckct,  R.  I  1,63,620 

Pittsburg,  Pa.,  below • 1,289;  ill,  1889 

Point  Breeze,  Schuylkill  River,  below i,  118 ;  ii,  862 

Pollock  Rip  Channel,  Mass i,  62, 604 

Pontchartrain,  Lake,  La i,232;  ill,  1383 

Popes  Island,  Va.,  off ii,  907 

Potomac  River,  D.  C i,  145;  ii,  971 

Presnu'  He  Harbor,  Mich 1,361;  iv,2257 

Providence  River,  R.  I i,  62, 612 

Provincetown  Harbor,  Mass 1, 49, 568 

Root  River,  Racine,  Wis i,  330;  iv,  2124 

St.  Georges  Creek,  Md i,145;  ii,970 

St.  Georges  River,  Md 1,145;  ii,970 

Savannah  Harbor,  Ga i,  182 ;  ii,  1209 

Schuylkill  River,  Pa.,  below  Point  Breeze i,  118 ;  ii,  862 

Ship  Island  Harbor,  Mississippi  Sound i,  232 ;  in,  1384 

Smith  Island,  Delaware  River,  above i,  117 ;  ii,  861 

Southampton,  N.  Y.,  off 1,82,713 

Sunken  Meadow,  East  River,  N.  Y.,  off 1,95,785,786 

Vineyard  Haven  Harbor,  Mass 1,62,609 

Y. 

Yamhill  River,  Orog.,  improvement  of i,  417 ;  iv,  2661 

Yankton,  S.  Dak.,  construction  of  bridge  across  Missouri  River 4..v=v/^<r^i^25 
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Y^anlcton  Bridge  Company,  bridge  of i,425 

Yaquina  Bay,  Oreg.,  improvement  of i, 405;  iv,  2576 

Yazoo  River,  Mise. : 

Improvement  of i,  245 ;  ni,  1483 

Improvement  of  mouth  of '. i}246;  lu,  1488 

YeJlow  Banks,  Wis.,  improvement  of 1,266;  iii,1718 

Yellowstone  National  Park,   construction  and  improvement  of  'roaids  and 

bridges  in 1,^1;  vi,3439 

Yellowstone  River,  Mont,  and  N.  Dak., improvement  of i, 272 ;  in, ITM 

York  Harbor,  Me.,  improvement  of 1,33,522 

York  River,  Va.,  improvement  of h^^i  Iij961 

Youngs  Bay,  Orog.,  construction  of  bridge  across ^ L  428 

Youugs  River,  Oreg.,  improvement  of : i,  418 ;  rv,  2663 

Yuba  River,  Cal.,  improvement  of h^'^^l  VI,3174 

Yuma,  Ariz.,  improvement  of  Colorado  and  Gila  riveiB  at i,  397 ;  iv,  2521 

Z. 

Zniiiiiga  Sboal,  San  Diego  Harbor,  Cal. i,  396;  rv,2514 


I  Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


